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MicroCentre introduce . 



CROMIX 



Cromix is Cromemco's new multi- 
user, multi -tasking, high speed disk 
operating system. It is modelled on 
Bell Labs' Unix operating system, 
widely available for the popular 
PDP-11 range of mini-computers. 
Cromix is capable of using hard 

user environment. At present it 
supports multi -user Structured 
Basic, Fortran IV, Ratfor, Macro 

Assembler and screen editing. 



Efficient 

The internal structure o( the Cromix 
operating system optimises input/ 
output buffering, making disk- 
in tensive execution more than twice 

computer operating systems. For 
instance, Cromix usually runs 
CDOS programs faster than CDOS 
by utilising a simulator, which 
intercepts CDOS operations and 
translates them into more efficient 
Cromix function calls. 




Flexible 

Users can maintain individual sets 
of directories and redirect I/O to 
achieve system flexibility. Cromix 
supports single and double sided 
floppy disks and up to three hard 




Cromix to simulate a POP- 



disks. These features provide a 
new standard of system 

performance seldom found even i 
larger mainframe operating 
systems. 

Cromix features 

• Hierarchical directories. 

• Compatible file, device and 
inter- process I/O. 

• Large number of operating 
system buffers, 

• Disk addressing to over 1000 
Megabytes per spindle. 

• Arbitrary number of directorie 
sub-directories and files. 

• Maximum file size is disk 
capacity or 1000 Megabytes, 
whichever is smaller. 

• Asynchronous processes. 

• Userdefinable system 
features. 

• Executes CDOS calls as well 
as Cromix calls. 



For Q Cromemco... call the experts 



MicroCentre 
Tel: 031 -556 7354 



Complete Micro Systems Ltd. , 
30 Dundas Street 
Edinburgh EH3 6JN 



Xitan: South Coast Leaders in 

Microcomputer Support Application 

and Service 



ude ranging business 
urganisa lions j from low entry Icvei. sland 
alone systems for ihcsmaller business, lo 
Integrated mLdd user/multitasking 



applicallona] software. 

X P"AN SYSTEM^ 

Tel: 070) 1B7« 




Cromemco SHARP North Star Horizon COmart 




Outstanding value. 
Superb support. 
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Editorial 



GETTING INTO COMPUTERS 

What did you do during the Work, daddy?" 
"WelLson, I got into computers." 

I 'li. . .IilIii I r-.M.i,-.' |.-..|'l.' ,;..! ill., i.-.iii.- 
U'li-lo. I ll'.ill^ll- ,'^11 I'll I '.-:-. ■.■■.■I'.' Il.lht :.'^il 

asoQigile Ergo Sum." 

■Ni.l in jJinse days, son." 
"Well dad, how did Mm gel Into 
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With the Beveloprnent 

become more fJexiblf and more useful. 
But the facility has been there [mm the 
beginning. In one simple interpretation 

are obeyed sequentially until an install 
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iviournrc- ontsidi' ouru.ntrol 
a deterministic concept). But 



nord- dearly this 

; to particular circumstances. The pro- wish to believe in some con 

'■Km (or doing tbii- is cslablished in Hie will. 

mputer program, but tlie way the pro- A consequence of this an; 

lion will be exploited by the computer human choice, like machin 

nnol be known until the particular most profitably interpreted 1 

[ oice r,lt ' DT,S aHoT'oV^wUl 1h.il l" 

It is possible to argue that the computer intelligible and useful musl b 
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numan.j 

it i he .inalug\ !s reflected in the use, lo 
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man programming (eg Chomsky's con- 


describe both human and artificial sys- 




cepts regarding language receptivity), but 


tems, of a common language, employ- 


ample, to inflict pain (menial or physical) 


we do not need to argue ior any specific 




doctrine. It is obvious a! a general level 


making', "selection', etc (The specifi- 


cietv' to be paid. 

It should now be clear that aspects of 


tli.it our genetic programming is apecics- 


eally-liuman reference of such phrases 






computer technology of software in 
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tiunal moralistk and the, ."logical uses of 


particular - are highiv relevant to an 
analysis of human behaviour in socielv. 


r^ponses, "ctc^'by WrtueTf' tbTbZ 


4 Neither human nor artificial systems 


I would expect some people to find this 
an odd conclusion. I well remember my 


criemisbv thai defines our species and 
our fodividua] place within it. [faperaon 


are sell-programming in the initial 

stages. (Any subsequent s e-lt -program- 


that a proper appreciation of conditional 




ming presupposes an existing 
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code was relevant to an understanding 01 






muggers, delinquent children and war 




human choice activity', the same can. 




so. Otherwise he could not act in any 


in principle, be accomplished by arti- 




coherent fashion. 




• Ghj0 Simons ;- the Uar. Eiltot of JVCC Publi- 


It follows thai a light analogy can be 


A number of consequences flow from 


mtiaus. Oxford ftiui. .Uai, /.■,>!,'■■. 




S .. — — - \ 



BASIC COMPILER 
FOR COMMODORE SYSTEMS 

• 50-150 times speed of Commodore Basic. • .Several ewta Kav-Lvc! commands tor precision 

• Anv length variable names. 1'^ Programming, eg DHLAV, SETBU, MOVE 

» Full Integer arithmetic fit logical! I bvrt variables) * ^an.mriuc insertion of code inco interrupt 

• Code &. Datu can be set ro reside anywhere ii 

• Full logical file handling. 

• Compiling speed of 3 lines per 



tailed Manual £7.50 inc. VAT O 



V I 5 Oxford Street Woodstock Oxford 0X7 1TQ Telephone: Woodstock 10993) 812838 




•Interchangeable Metal/Plastic Print Wheels 
•Automatic Bi-directional Printing "Word Processing Options 
•Diablo Oualityand Reliability «Paper Handling Accessories 

FOR INNOVATIVE DISTRIBUTION TO OEMs 

fa// us.. GevBke Electronics ltd. RMC House. Vale Farm Rd. Woking.. B48B2 71337 
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Discourse 



Brian Reifin Smith 




DRAWING A PARALLEL 
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Parallrlaiigmt 



>und the click-clacking 

' e endpoints ivm being 

the Computer a few feet 

away. Once in a while, one part of the 

Calcomp" shirt across to another part of 
itself tn pick up i] tell-lip pL'il lit ,! ditlcl- 
ent colour. 

Member* of the group of watchers 
periodically peered close tn the plotter's 



'A student pursuing a 

Master's degree in 

advanced blindingly 

obvious things began a 

lecturette to the sullen 

plotter. ' 



breath. 1 felt my chest move. I 
been me. (Hev that's quite go 
(Sorry.) 
'Lines, you say. 'Oo told 

'Folks say - there's none 
line as smooth, nor as fast, 
Smith And ... in colours.' 

;, y' say? Well - m 
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alic elect ricily t 


crackle in the dry 






be jerked awa 








Eventually il 


topped drawing. 1 








tiered the psycholo 














nd said 'OK'. 




A student pur 


uing a Master's deg 



do not sodding cross one another like the 
ski tracks of . . . of . . .'; Christ, 1 couldn't 
think of anything. Total humiliation: 
lousy lines; Reagan rhetoric. 



maybe I i 

'They say as 'ow the numbers 
that bo* o' yurn, and comes out as 
tine as the lines on a tabby-cat's tai 

'Well, that they do. Or can dc 
lines, you see, fines, they don't 
cheap. Dots now - 1 can do you 
dot*, pretty as you ever did clap eyi 



things 
than y 



■ suu.m 



rgree 

advanced bl]]uliiij;lv nhinin- tlimps 
began a lecturette to the sullen plotter. 

'Parallel lines', he said, 'parallel lines 
proceed alongside each other, at a con- 
wards one another. They do not meet, 

trailed off. 

1 felt it my duty, as the most senior 
staff person in the room, to conclude his 
unimpeachable strictures with a peda- 
gogically appropi 
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i Wool- 
worths will usually have a square root 
sign on one of its keys Bui, before cal- 
culators, one did nut - did one? - habit- 
ually go around striking one's list lo one's 
forehead and exclaiming 'Mv Cod I wish 
1 could extract the square root of 137.21.' 
Well alright: a bit, a bit. 
Same with parallel lines. Until, one 

call, so of course immediately became 
suspicious. It's like being a seedy ex-pir- 

ro'locks and dark lanterns. ' 
'Is that Brian Smith? 1 
'Who wants to know?' [eh, me 'arty?) 
'1 hear you can, er, you can draw lines.' 
Someone took a sharp intake of my 



'Precious. 
>w you :uig 
.Hum give 



ut M.ic^ii hv name. And si 
'ow if you don't agree, I'll i 

lame Mud around these r 

if Cap' n Incredible.' 



a boltlc ut Leibl 



u-giOL. ■ 



problems. A studenl iv.interi to dc 
bus-maps for Scottish islands, and ni 

Jiffinil! to draw. You try it and se 
mean curving or " 



Discourse 







more confused 


1 tried lhink.ing sideways 
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nes meet? The maths is pern- 
















or draw circles round each 








ose radii are Ihe distances the 


dog on the rur 






id be apart? Or do you use an- 


Front! PLLF! T 


v to imagine llieiin.il hen 



And hence a simple le«nn: l\i [lie 
things right ninv, then Lrv to gel it rig 
Hither Ih.in get it right, then do the 



that the distance between the twi 
is different from the standard ir 



(as we used to sav in Leicestershire ■■ 
sulky] and slyly loped off across the in- 




TRS-80 SOFTWARE 

/ Business / Programming Aids 

/ Personal / Custom 

y Games y Utilities 

7 Years Microprocessor Experience! 



;esend a large SAE for 44p for our TRS-80 software list, or add £1.85 for the 
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A.J.HARDING (MOLIMERX1 
[Ltd. 
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riFKc magazine for example, has out- 






lined about 2(1 or its levelling currespon- 






dents with 765 terminals. Each unit 






weighs abom 17 pounds. Copy is stored 












fed back to the home office over tele- 






phone lines. Ultima reporters got a lot of 
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use out of the units during the I9fM pies 




idential elections as they (oiiowed the 






candidates horn sea hi shining sea. 






Other applications include use in word 
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equipment and in process control appli- 
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cations. In other words, wherever non- 
volafile program or data storage is 



iv speci 
erhaps 

"Surprisingly, the first bubble m 

output product in the field has held up e*h 

well," Ross adds. "Usually, a product hi 

Kent Logan, semiconductor stock ana- Although Hell Labor.! lories -.n- il mw a lo'. ol hug- ,ii first; bul not bubble mei 

lysl for New York brokerage Goldman has a on. -inch square bubble chip thai ones. The vendors arc simplifying i: 

b'achs, adds, "Ultimately, bubble mem- can store (i megabits of information, the product and have «— '- J 

'ie prod- l.ngesl commercial It available chips are the problems - like \ 

■ '■■■■■■ i' in.- a ■ ■. .-o Mi: ;■■ !■. ... ■! "I ,. I :■■■„. ;.,bi ' .uivii other systems - and it's beginning to lot 

a result, it hasn't gone anywhere. [I may While bubble memore may compete like a viable businesss. The compani 

become a significant market, but pmba- with specific performance ch,ir.ielerislics are now accepting orders for future deli 

bly not so very big." of other memory devices, it will not re- ery - a good sign." 

Tony Langh'am, stock analyst for New place them, its primary application is to 

York house Paine Webber Mitchell augment other memories. 

Hutehins. lays. "Remember, Intel is a Its benefits are that it can store com- ■ Sec aim «i>n- fH'if.uiVs article iu fssui' 13 a 

Si billion compaiA 1- bubble memory p.ii.ilieciv huge amounts oi data; it is it*, '■at*-, .jrin/c r>r fssrrc L >. 



A Word Processor, 
Report Writer, 
Mailing System, 
Data Base Manager, 
anda 
Computer 
all for £1995 



y«,we are ofierineall this with our 
SERIES 5000 5 "uuppy;disc system 
for the incredibly low priceof £ 1 9'H.* 

Not only do you get a powerful 
Z-80A system on the S- 100 bus built tc 
high quality standards by Industrial 
Microsystems, one of the longest-and 
besl-esiabhshed companies in the 
microcomputer industry.and 
supported by Equinox.speciahsts in 
microcomputers and multi-user 




and dual 5" double-density drives with 
the option of a thi rd drive (or quad 
capacity drives in place of double- 
density) in the same cabinet. 
Additional I y,there is the Turbocharger 
option providing both enhanced disc 
capacity,disc performance and 
diagnostics. And if even greater storage 
is required we can supply K"Hoppv 
drives and cartridge disc drives. 
A powerful system for the 
computer-user and system 
developer - and one with 
eventual access to OS/2000, 
the Industrial Micro- vstcms 




And just to make ce 
get full use out of your system, 
nationwide field service support is 
available aL a modest extra cost. 



5000 with M KB Dynamic RAM, 
'double density driven. <:]> v\ 
System, Wordstar, Mail-Mt 






If You also get the 
■ popular CP/M 
f Opera ling System 
(from Digital Researchj, 
1 2-slot bus for easy 
expansion, a Z-80A CPU for powerful 
performance^ serial and one parallel 
interfaces, 64 KB of dynamic RAM 
with in-built error detection capability, 



including as standard a 
powerful Word-Processing 

packacr :. Wordstar ,a Mailing and 
I -ellerwn ting package (Mail -Merge; 
and theDalastar Oata Base Manager. 
All these packages arc widelv accepted 
and professionally written by 
Micropro International. 

Iking U' Mbasedjthe system with 
suitable Lonliguriiiioii will also run the 
business software developed by (for 
instance Graffcon^feictitree, 
Paxton,etc. 

It will also run a wide range of 
languages - Hasic.Cobol, Fortran, 
Pascal, APL,Algol,C.Lisp, and forth 
and will support a wide range of add- 
on S-lOOdevicetssuch as floating point 
pi'..K-esH:.r-.l , i- 1 >Le!iiii,rlaees,spa'ch 
synthesisers.digu isers and pinners, etc. 



'XVDL' with Wordstar 



keyboard 
t)KI Microti™ SO print. 
TexasBlOlSOcps prion 
NEC Spin writer ROW 



F QUINOX 

COMPUTER SYSTEMS LIMITED 
Kleeman House, 16 Anntng Street, 
New Inn Yard.London liC2A 3H13 
Tel:01-739 2387/9 & 01-7294460 



The Market 



Retailing 



Bruce Everiss 




The Rising Land 

Of 

The Rising Sun 



this will happen is inevitable. Wh.it will 
he surprising is the magnitude of the 
change and the reason For it - the coming 






. The 



■vi table explosion in the nun 
compute! retailers will be even more sig- 
nificant bcause til ilie pmfe-.srnnalism 
tii.nl Ihesc hi;; companies will bring to the 
kelplace. E<isting ret;" 



harder 






SHARP have established an enviable 
reputation for reliability with their PET 
lookali ke, the MZ80K. The PCI 21 1 pricket 
computer is genuinely innovative and the 
new PC 3201) looks like being by far the 
best big mierucomp Liter on the market. 

NEC have made their name with the 
Spimvriter printer which is (as always) 
well-made and reliable. They are follow- 
ing this up with the PC SuCl personal 
computer which is 280 based and fea- 
tures a considerably erili.mred Microsoft 
BASIC. 

mu fact out 



SEIKO (the weli-km 
market with Ilie Seikosha GP80 prinl 



■d the 



'The important factor to 

the Japanese is market 

share 



products tovcr the full marketpl; 

small hobby and introductory n 



'the U.K. retail tendency to 

sacrifice service for 

discount' 



*n example erf tlw im (alien is in .:t- 
ale. training. Hie better trained a dealer 
is the better he can look after his cus- 
tomer. The suppliers of British and 
American equipment normally give no 
dealer training the lew thai do, supply 
training that is inadequate, expensive, or 



three products; namely, Apple, Pet and 
Tandy. All the other" 



both. I 
their de. 
lent, fret 



■t Sharp have r 



.villi .1 



a new standard in the industry. It is al- 
most worth being a Sharp dealer just to 
be able to send stall on a course. 

Their second technique is to use cen- 
tralis distribution. The U.K. retail mar- 



like an enhanced PC 1211; it has periph- 
erals available including T.V. interface. 
RAVI expansion, printer. PO driver, ROM 



rket |,l.„ 



.ogCtllC, 



e than any of these. Potential 
purchasers tend lo consider only these 
machines even though there are often 
vastly more suitable products at better 
prices. The dominance of the big three 
--.ill be diificull to break. Other problems 
are the U.K. retail tendency to sacrifice 
service for discount and Ihe almost total 
scarcity of people who know about mi- 
and who are commercially 



able. 
Let's i 



v take a 






Sord M 100 
Panafacom PFC 15 
Sanvo FHC 100(1 



| Software for v 
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3 BRAIN 


(other CP/M™ mach 


nes supplied) 




LANGUAGES 






APPLICATIONS 


MICROSOFT INC. 






COMMERCIAL 


MBASIC Interpreter 


£195 


MCS Ltd. 


Stock Recording \ £1150 
5ai-:s Ledger J 


BASIC Compiler 


£215 


OASIS III 


FORTRAN Compiler 


£240 




COBOL Compiler 


£375 




MICROFOCUS 






TCIS-COBOL 


£445 




Full Integrated System £1950 


CORAL 66 


t.b.a. 


MEDIAN-TEC 


Payroll £500 


WHITESMITHS 




ROGIS 


Estate Agents system £475 


tc 


£340 




Stock Control system £475 


tPASCAL (include! CI not yet aval 


ble £500 




WORD PROCESSING 


RESEARCH MACHINES LTD. 




MICROPRO 


WORDSTAR £250 


'ALGOL 60 


£110 


sba 


with Mail-Merge £320 
MAGIC WAND £200 


MT microSYSTEMS 








PASCAL Compiler 


£145 




ENGINEERING 






MEDIAN-TEC 


Slo e Stability Analysis £500 


VANGUARD SYSTEMS CORP. 






Portal Frame P | a5]ic Analysis £500 


APL Interpreter 


£190 




'Decide' Concrete Design ukae £1500 
Finite Flemer.1 Beam Analysis £1500 






ENG ANALYSIS Tru.s farce nrooram 


rtTnyc interpreter . 


£50 




Structural Finite Element -2D £50 


DIGITAL RESEARCH INC. 






-3D £75 


tPL/l 


£300 




MISCELLANY 


OTHERS 




CP/M User Grou 


P Library £6 per disk 


Multi - FORTH (Creative Solutions) 


£75 


STATISTICS pkge f £100 each 


PILOT 


p.o.a. 


MATH FUNCTION pkge I £150both 
MICROSTAT STATISTICS £150 


UTILITIES 




SIMPLEX meth 


d LINEAR PROGRAMMING £50 






EDUCATIONAL SOFTWARE poa 


■EDIT -BO (Microsoft! 


£50 


GAMES PROGRAMS 


"MACRO -BO (Microsoft! 


£90 






FORMS II for CIS COBOL 
*BSTAM (Byrom Softwear! 
SUPERSORT (Micropro) 
MDBS 


£100 
£80 
£125 


• •• HARDWARE CORNER ••• 




YES! WE ALSO SUPPLY THE KIT 




MDBS 










MICRO B+ 


£120 




£1995 




MAC (Digital Research] 


£60 




H|^K 




ZSID (Digital Research | 


£60 


. B 


£2400 




DESPOOL (Digital Researchl 


£35 


■ H 




DATASTAR (Micropro) 


£180 


L^^ 


^^^^SJI dble sided vn. 




fDicroPeople Ltd. 

TEL: LONG EATON (06076! 69117 
1 UNION STREET. LONG EATON, 


tfe 


^^Z*l Printers from 
£400 




MOST SYSTEMS under £5000 complete 


Postage and Pac 


<ing FREE on 'Cash-With' Orders. 




NOTTINGHAM NG10 1HH 








10% discount on any two software orders e 


'ceeding 




ADD V.A.T. 


£350 








Manuals £101") or £2Qexcept t 






Trademark Into 








■ INTERTEC DATA SYSTEMS CORP 


W^ft-BW* 






- DIGITAL RESEARCH 




• DO NOT HESITATE TO CONTACT US FOR AN> 


REQUIREMENT NOT LISTED ABOVE • 















Applications 



User 



Penny Flood 




ZOO STORY 



*#fur, feathers nor scales. You can't hard In buy British but pi.. LSrilish m.niu- two e^Uihlishments. Regent's Park and 
pelitorfeed itpe.miits.inJ it won't maki- [.iclurcr was interested in the /mi project. Wliipsnado, hit also [hose [mm other 

...„":^i!" '.' ■. ...i,'. ,':n V-'; 'Viiu'-iC ''■■■'■'■ v «■<<■ y<-" i-o.-^^N.i-ru-,-.:! ;,'.,'; ,;, J "J;; 1 .'. '',' / J;,.;!'; I;";: ,|; '.■,;;!":. 

memory and hard disks. ° sio ' e dl ""' *"-P""' > •■Imical. r .,tho ,„„ „,„. I,,,,,,,,,,, „ u| -.,. ,,,, 

L,te 'most of the inhabitants of the '^'f ' 1 '""- 1 t'^-'^n:-^, ,,!,. Latent Hcnls are admin™ to fu-spital lV.r lr E U 

London Zoo the computer is of foreign ^^.^l lu'. '""'"I V . .^\™::. ment. 1 his is in addition lo all those who 

re long-tenTi patients bverv animal, 
ead or alive, has : 




.iMiii-. The nn''. records go hack to 
-ds only go Kick to 1950. 



cut,!. 



n the U 



!V have to call on" London Zoo for a 
.; from lime to lime. This medical i 
irrh does not only improve anitr 
^Ifare, The hospital is pari of (he Z 

igk.il Society of London Institute 

olngy which also contains the Nuffield 
horatories el' ci.i m para five medicine 
il th? Weill nine I aboraiories: it" 




s.The, 



vv.il-,:,,: 



,. Hawk 



and U.K. marketing agents" of the The installahon at the bod hospital 

Stephen riigk'v was interested in com American Code... I lawk Cramer were comprises .1 tentral processing unit and 

niter, ami he set out to find one. del'inilelv interested. Thev a-reed to help -i terminal, which thev bought, and hud 

As I nndoii Zoo is a charity, lie had with the hardware and now the two in- disks which are on permanent tree loan 

mly a limited amount to spend. At first stiturinus are pioneering Ihe worlds firsl from Hawk Cramer. I hey don't have a 

lis "budget was Ll.lM!. Purine, his search veterinary package. Veterinatv packages primer vet hut are happily confident that 

ic discovered just what a jungle - and for farms have been around lor a while somebody will give then, one. "We've 

his isn't an animal juke - the computer now but thev only deal with a limited E ot a lot °' friends out there", is how 

narket really is. number ol diseases: brucellosis and mas- Stephen sums it up. With all the records, 

He now feels that there should be a litis, tor inslanec. allerlini- a small iumi- computerised information can be called 

ode of unduci ■. i ,-,..„p.u, r s les-per- her of animals The new Zoo system will Up In seconds rathei than hour- because 

■ ln K c BlB * " " ' ' '' ''-'" 







of a mm 


Is and offer advice on the suit- 


Stephen liMwer knew, 






ment. It is going to be invaluable 


the Zoo needed. He also , 


alised that he 




tsocs, game parks, colleges and 




r £2,000, so. 




1 over the wotld. It's got to be 


unlike many first time Co 




good be 


anse it has got the full weight of 


he patiently waited until 


le found the 


the Lon 


on Zoo Animal Hospital behind 




When the computet is ready 
.eareh programs, the zoo has sc 
■sting project 





The 






they 




iirirl 






A breed 0/ deer m North Africa 








,undDnZoo, hciweve 






led . 




genti 


Hark 


Wtii 


■> negotiations are u 


£™ 


y 


VI til 


t up Preserve fr^ the 



e deer will bv ivh.ii'il.'.i 
moved. .i-.iriiiii.il-, ivhu lr. 
hoped that 






Stephen's plans I 

■litiaiis. He would like half' a dozen 
ninals ,ill situated in strategic parts ol 
hnspitil. the operaliiiii ilieatre, path. 
., libraries, offices. All connected to 
■ntml .oiiip li I it which will he locked 







flHGLlfl CDmPUTER CEflTRE 




Memories 



2114-300ns 1kx45RAM 

4116200ns 16kx1DRAM 

2708-450ns 1kx8EPROM 

2516450ns 2kx8EPROM 

2716-450ns 2kx8EPROM 

2732450ns 4kx8EPROM 



STRUTT LTD. 

ELECTRONIC COMPONENT DISTRIBUTORS 

MANUFACTURERS ft SUB CONTRACTORS 

to the ELECTRONIC INDUSTRY 



3c, BARLEY MARKET ST., 

TAVISTOCK, DEVON. ENGLAND, PL190JF, 

Tel: TAVISTOCK (0822) 5439/5548 Telex: 45263 



Computer Assisted Learning Schools 



Anthony Payne 




housed in Norwich City College, and 
used via a teletype terminal connected by 



dual minl-Roppy discs. CAMPAIGN was 

lli|.LIC.hlheoiii;i|-:i:w.iSCVi!.ihlceo. ugh. 
the variations in output line length meant 
that the output on the VDU was 
unsightly. 

DBAKE and CAMPAIGN" are role-play 
decision-malting simulations; although 
Lhcv do contain a significant element of 
instruction. They are based on a linear 
model, dealing with actual historical 



Software: 
Lessons From History 



This ankle itan-i(vs a Incnl experience in 
the field of computer assisted teaming 

materials development. 

fnou have reached the River Sommc. 
W A much larger French army is hard 
A on your heels. The crossing point 
is guarded on the iar side by some 3000 
French men-at-arms. Do you make a 
stand with your army's rear protected by 

v.hi'r die lid,' !.:■-. l.-p :ic l':i,H il '.■.ill 
rise again in time to cut you off from the 
main French force?" 

i inciting 



red the I 






'A decision to use the 

packages clearly has 

implications beyond their 

immediate use' 



.ion contained 
in an accompanying booklet. The book- 
let, in the case of CAMPAIGN, includes 
battle plans and a drawing of the land- 
scape viewed from the village of Crecy. 

Both booklets contain maps on which 
the students plot their movements. 

The DRAKE booklet also contains a 
'Captain's I.og'. in which details of prin- 
cipal events are recorded. The combina- 
tion oi booklet and program has proved 

packages. There is no graphics facility on 
the terminal, that available on the 1S0Z 
(we have low-resolution graphics) com- 
ings on paper. 

The booklets contain a great deal of 
useful material, including system and 

cannof reasonably be incorporated into 
the programs. Since p.'.rl or each booklet 

course of a run, they have, at the end of 
it, established a healthy set of notes. It is 



have acluallv happened. 

On the ICL mainframe, each program 
takes about thirty to thirty-live minutes 



capital offence 



n for 



- Dra 



■."orfnlk. The 
CAMPAIGN" 



or do you break up all but three of the 

equipment and supplies between them- " 
This is the essence of some of the de- 
cisions which face students running the 



piwv.un i 

1971V) was a shghtlv more modest ven 
than the one currently in use. It d 
with Edward's Normandy camp, 

from the time thai the English .innv 
semb.iri.ed ,H Si Vs.:st lo the defeat u'f 
l-ivi ,:h 'I Lie ,. :K,\kl-. iull,.uv..l 
1977. 

Both program*. '..'L:re .vn-ler .n PA 
on an ICI "1SHI3A m.iinlrame cumpi 



This rr 



■eight. 



after school or at lunch time, but this is 
not always easy to arrange. The demands 



isiaoaDiL^/viicRODiSiwiiiiaioiaoaait^yAiicRODiGiacjMisiQQasitii'/MicRODiGi 




NOW YOU 1 

HOLD 1 

THE KEY! I 



I L ,| vi I JlUUa Jl I/1//W I C ROD I G I \A U V 1 IOI uOd p 1 1/y/W IC RO D IGI 



IOiqoa3ll^/MICR0DIGIWtWllOiaoa0ll^/MICRQDIGIHCWll0iaOM0ll«<MICR0BI6l 

o Video Genie • N.wiowpifc. pi 

O Amazing Value -compatible with TR580 16K level 2 





o 


Expansion 


8 

o 

5 


The EG30 1 3 EXPANDER (expansion unil) 

3 del gr ec id upgrade voir VIDEO GENIE SYSTEM, 
personal computer lo o powerful rnicrocompuler \yslem 
r,.:ir: ic-.iok J' J rc-LC-1'S .-■ -.■■:,■ All re'.denl interface 
buffered to enS ur e reliobitfy. 


1 


jasisi^ss-ss. 



The Disk Canlroller Interface can handle up to 4 ieriof mini- 


y 


-'?bi C->: :l '::-.. cirri 5A Jlji. cr.d 


§ 


Perlec FD-200J. 


Skxooe options; (Single side, single/double Irock density 




35/10/77 Irak 


o 

1 


lilOoub'e iide drwes can also be used provided 


Stt2s5t"°" 


Disk Operoliiig System options: TRSDQS; NEWDOS- 


9 


MICRODOT VTOS. 





Unil (CPU], 




a 


13.000 byte 




| 


e Video Gertie 




^ 


heres of life. 


The SS-232-C Interfere (opSonrjl) con be connected to 
telephone modern -i. --er lonr. o| earner lo provide doio 


I 












| 




4. Memory Expansion 




Memory eppacity can be e.ppnded from Ihe basic 16K lo 


i 




32K'«K by insertion of RAM CARD [not inclus^e in ihe 




FOnn FXFANWF: iicickijs nl: eilhe. one of the Iwo 




eloped to aid 


remaining S-lOOrii*, 


1 



Optional S-l 00 Bus slon 


ord cards 


uchosc 


niroller to 


slot's far fuXr system up 


■ x- cl iI-.p 


WO™ 


ninoS-100 








Total 


Video Genie Compute 


2 SO .00 


42,00 


322.00 


EO30l3E.pander-r-rlhRS232 


215.00 


32.25 


247.25 


EG30l3E.panderwlhcdCKj; 1)5.00 


2775 


212.75 




130.00 


19.50 


1 19.50 




95.00 


14225 


109.25 


Single Disk Drive 


215.00 


3125 


2S7J5 


Duol Disk Drive 


410.00 


nl.50 


471.50 


2 Drive Coble 


17.00 


155 




4 Drive Coble 


32.00 


4.80 


36.80 


Printer Cable 


17.00 


2.55 


1955 










far unexpanded Genie 


33.00 


195 


37.95 



I 



1 



§ tV*.T* ^ ' ;F\^i 1"'****^ Seek 



1 



lOraoaaiTOMiCRQDiGiracwiisigQacii^^iCRoDiGiratiHioiaoaaiw'/MicRODiGi 



ffl 



•Nawiowprk. Sharp MZ80K * 

The quality single unit computer with 48K RAM £460 + VAT 



w^^iri'XTlpi 'o 




MZ SOK Comoule. 43 K SAM 


460.00 


69,00 


579.00 










UZ 80 FD Dud Did Dri^e 


440.00 


94.00 


734.00 


ViZ SO FDK Diral Add-on Dn 


es 565.00 


B4.75 


44975 


ViZ SOPS Printer 


4 1 5.00 


62.55 


477.25 


vtZBOI/O-l Universal 










40.00 


6,00 


46.00 


v\Z SO TU Assemble/ 


3600 


5,40 


41.40 


viz SO T30C Modiirw Longi 


ge IBO0 


2.70 


20.70 


KTAL BASIC 


40.00 


6,00 


44.00 


CP/M Disk Operating System 


j:.«j .»:.- 


■i'J.iXi 


230.00 



•Sharp Pocket Computer •».■„,*. i 

A Genuine advance in technology £82 + VAT 




lo.aoaoiiv/MicRODiGiMilih'iiora 



ioiaoaoiw//MicRODiGiMii;iwi9ia^^ 



Available 
February, 
1981 



Sharp PC 3200 Desk Top 

Computer System -"-""~;.'i'.r 

Sets new high standards for big microcomputer systems. 




1 
I 

I 



ROM 

32 K le.po 
Video M 



Keyboor. 

full ASC 



-e ALOAULD Program lo be le« 



,iru-. :g: 



■!.-keyn.<! 
uHefini 



Upper 8. Lo 
Floppy Disk 



iiTL * 




-ond "TITLE" beincj printed on each po 






TrT- Tra«"L wSorTof the program. 


ybm-rj buffer. 




Disk Statement! 


ndar 

nd Calendar wi 
dot mat™ laaic 


harcja rbris boHe v b Ick-up 
rj eking bi - di redional printer, 


Statements dlow hoth random and sequential do 
handled. 

VSAVE/VLOAD - •,!..,*;.,-.,,;■!■, il.o ^., ,:......: .y ■■■■., 

-fib. 
VSAVE'/VLOAD" - Stores/Land', the ruled lines, r 



SHARP 

■ tv«w us fi F 7 "^ 




idiaoaoiW/MiCRODiGiuarr'iioiaoasiwAiiCRODiGiraDHisiaoaoiifV/MiCRODiOi 



io!aoa3iw/wicRQDiGiMi!jni9igQa3ii*/MiCB0DieiHi:jrai9iaoapii*/MicROD)(3i 





,d..- There hu 
OVafcUe, A tady re 


idem™ 





,,-i,,.:,. 


on-ds 

(5 Ol 30 cp 


GP-BO 




250.00 


37,50 


587.50 


RS232c 

IEEE 488 or APPLE 




50.00 

30.00 

33.00 

25.00 


7.50 

4.50 


34-50 
36.80 
7875 




°F: . Mannesmann Tolly MSO MC 

d nf" T ^ e hwo Lev " G "d' c, f ''""- ai.i-H.i cie reliabililv and L.., ... 

5» ESi^pr^ 




ts |PRA| ^kn ' 









Tola' 


Model 460 


795,00 














P:, : , ?r:.;rj ■-,■ 


31.00 


J,':o 


jb.Si 



|r****n 









endlew If you need o high sp 












3P950O 


B95.00 


134.25 102925 














MKraline 82 


550.00 






I.:- .'.■■■.! 


63.75 488 75 



ioiaoaoiw/HicRODiGiwaMioiao»im'/j!iicRODiGiratiMioiaoaoiM//viicRODiGr 



Apple II 

Unmatched flexibility and versirility from the wand's best selling computer. 




[^1 II Corner 4Bk 


i4ki 


104.25 


mn\ 


All Apple; supplied by us a 
Bern,™ 230V EjroBlusmc.de 

Disk Subsystem 

The latest DOS 3.3 16 sect 
replaces the old model 


rdiskdnve 


.■ ;. ■ ■■■:■■ 


er.^ch 


|hte 


sS :.':«:■ 


57.45 


Total 


Second dij drive uses same 


■■....,. : 


;.■■ ■!,.- 




|Pnce 


_■'-.'.,: 


34.85 


J^JBi 



MICROSOFT Z-80 Softcard 

The Z-80 SoltCard is o plus -in peripl 
thai aclirolly canlains a I 80 microprijc 



ic-ci-ycs ohhe Z-80 SoFlCaid pad 
Thousands of ApplkaHom 



pi Language System 



utility lels v°u transfer Apple t 
Easy Iristollalion 

The SoftCord plugs in to on 



ry Apple product fron 
"mp'portea too A Sofcord sol 



|craj *r* nar 



IIL__I s52 L rsr p ~ 



! 

o 

i 



lOiaoaoiiv/wiCRODiGiwfinioiaoaoiiiV'/viicRODiGiraLjbiioiaoaoiwAiicRODiGi 



Apple II -^-k*=.-3i-& 



Unmatched flexibility and versitilily from the wand's best selling computer. 



Cabal 

CIS COBOl is o complete software system [or compiling 
debugging, ond executino tfondcrd COBOl arogiomt 
II ii colled CIS COBOL because II is Compact Internet 



The Silenrype allow 
dots per inch, oi 40 up 



nfing ol high resolution graphic! of 40 



Standard CI5 COBOl run! on system! of 48K bytes and u 
CIS COBOL has fealures specifically laifored to interactive 



The Iwo pnr.cp^: ■:;:-, r ..>n-r.l ! ; o! C ■; "ChOL ere l-e CIS 
COBOL compter a: J rir- Gi COBOl Ru- Time System 
Requir es Z-30 SofrCarr/ ' " 



425.00 4375 48S7S j 


Formj-2 


100.00 15.00 115.00 1 


Conying Ca» 


c! -h.^ dcic'o.:.: ...iv. --.-i-.:-r Ice 


IPnce 

lo.OO Z.JO 18.40 


Applelel 

The Aoplelel paci:o.-,c- =-o-.-.u 


looelher. 


5S5.00 89.25 684.25 1 



£3 


:::. 


Si 


"disk' 


:el-j-!ccc- 
,,;■ d-'-rfc.-OL. 






he 








465.00 


4950 


531.30 



Alf Music Synthes 

Inlorocrive graphics 



Stereo outputi 

PfKh, envelope, and vol 

Expandable to 6 or 9 vi 







10 ■,. : rhern-d Daper fcr 5fenlype2B.O0 450 








Double Vision 80 Column Card 








-i.q-lv ;AS 








- - ■ -■■■■■! ■■ ■:■■■:. it 1 ,-.--i, ,:,:-::.:.- :;.-:.'■ ,. 






Total 






. " --.-.: i ,.:.-!:■ ,'.:.,;o 12.00 1 30 


13.80 



Save and load songs 








Alf Music Album 2 


95.00 

14.00 
12.00 
12.00 
12.00 


4.25 


10955 
14.10 

13.80 
13.30 
13.30 


Apple Cards 

Parallel Printer Interface 

The Porollel Printer Inlerfac 
use of parallel printers with ya 


Coeds ore av 


s 


.«. 


PordU 


104.00 
130.00 




Tolol 
11 WO 


The Communicator Interface Cord is ovo 
allow you 1o connect you. APPIE to modems 
1 iq enal RS 232C n 


able 
CFT 
rface 


epamtelyto 
ily. ,- 3A5IC. 




130.00 




Talol 1 


iu.acolour Card 

Produces PAL colour signoli 


°<t:ti 


1% 


mon.toror 


'" 


\.:..x 


?9S 


Total t 




loiaoaoii^/HiCRpDigiratnwipiaoaoiw/iiicRODieiMpiAioiaoaaikwiieRODioi 

i* Apple II -=== ~— § 



Unmatched flexibility and versitility from the world's best selling computer. 



I.ll.n. ' .11 I.. I i, 

ilherlhan 1 ID or 200 boud {10 or 30 dnor/ 



j= F^ 



Heuristics 

Sp««hlmt Model HJOOO 



Heuristics 



16B.00 25.20 193.201 sr. 



DM'! Keyboard Filler a 3K ROM 
* ROM PUIS + boord end odd* 



>g BASIC and M 



O • to conlrol programs ond the disk. 



• STOP LIST and END UST. 



ri • U, -I — ilK AdpI^Ii- 



?r phrases of your choice on Ihe Apple* 

1 BASIC (no assembly language coding 
loafing Poinl BASIC or Integer BASIC 



l'-j-j:ji 












Copyplus ROM 

For use with ROM Plus Cord. 








Supertalker 







Give voice to your Apple 

SuperTalker allows you to ado 'he dln-.or.K- 

«^^S™WrUop^ot« ... 

vc-bo ...I, ..,., 

.:o,„-,-c™d i-cjiilv or . : -lol roams. Create e 

The SuperTalker system 

I compj-or L o : jij.j- .■'■ifi.-..,:l|.,. I.. j- ;.."l,|, 
Ihraugh □ toud-speal": ..r,.l.n |.r „j-.:.n .on 

v-ordsorediailizedinloRAMmsi-..-.- ■. 



o 



§ 


iv, 




57.00 B.55 


65.55 1 


■■■';-' 


rt ihe Apple lo recogn 
ecled words. The com 


ion Card 

mcoSron of o B le 


Dry of up lo 


r 




122.00 1S.30 


.:.!■.(, I 



I 

o 



JL. 

oronJdaakw 



ill- in rechargeable ballery lie 



I utaji mj gg f^ 



Komwriter 

Hardware 

• Programs 2716 EPGOMs-SV, IK. 



okbs ro drop ,., on EPROM. 

.-,,.■,: S.,-|l,.,li....,..i.hl.„ m ..c-cl : -.:. ill 5c 

.,■■: -PRO,-., i , be KlaHed/Renwed svilhoul pa. 



Total I 

_2D6JbJ 



EPROMs svhi 



■/w JCFFF-OHpr 






siderab 



f the ti 



Schools 



iween the 

simulation, pre- and post-simulation only because (here arc no similar eiercis- and (he pro,;-.,- n ■ * ■ ; , . 'f.iijon re- 
work must be very well organised: [jsks; es for them to do. vised in the Liahl ot their experiences with 

A decision lo use the packages clearly teacher supervision, ensure that all stu- printed. Implementation. 

ha, implication.; heu.nd liivir immediate dents have a chance lo express their How long does all this take? Hours 

use. On one occasion, however, by wav opinion* and .niioe iheir en-e. freed from (and hours). But once II is done there is 

>le that when endued in po-l Simula- required.' The compuk-r will effectively 

though it is possible and reasonable that they are simp Iv hiking over a recent mj; lii- teachei lii'v nmil -hi- p,,-,; -iron- 
he teacher to take part in the simu- enjoyable experience. lation discussion, to concentrate his or 
n, as a member of the group, the What vfh.nl fin-, into m.ikine, one of her aUeminr. on odier -jtudenls An ,ih- 
il practice is (or teacher and group to these packages? sent child has the benefit of a controlled 




COMPUTERS 




A complete range of professional floppy disc products 

from the industry leaders. ...compatible with 

TRS 80, Superbrain, Ohio, SWTP, North Star Horizon, 

Zenith, Cromemco etc. 



You can now buy the entire range of Tandon Magnetics 
highquality, market leading, mini flexible disc drives direct 
from the exclusive UK Distributor, 
Tandon drives are available as either the OEM product or 
as complete packaged units in single or dual drive British 
manufactured cabinets with high reliability power supply. 
Complete pre-test and bum in ensures reliability and all 
:s carry a full 6 months parts and labour warranty. 

BOXED DRIVE PRICES 

Single Box Dual Box 
Single Sided 40 track 
Double Sided 40 track 
Double Sided SO track 
Dual Boxed Single Sided 
plus double sided 
With Tandon you get 40 or 



at £545.00 

nd software for TRS-8 
and 8 "diskettes. 



, Apple, PET, Horizon. 



STORAGE SYSTEMS 



Use our discoflex range of 
storage wallets and boxes tc 
protect your discs when not 
use, or tor sending through t; 

£10.00 

£1 2.00 



POWER SUPPLIES 






■ 



is 3 mS trac k to 1 rack- u p to ten ti mes the 



Our range of Power-One power 
supplies covers single, dual and 
triple output not to mention a 
complete selection of supplies 
which power all popular floppy 



LNEWj> MICROTEK PRINTERS 

■e give you 365 days 



<z> 



warranty. 

40, 80,120,132 columns. 

1 25 cps. 70 lines/minute. 

96 characters, upper/lower case. 

Interface cables for Apple, TRS-8 



NEWj> STROBE PLOTTERS 

| The Strobe drum plot! 
>-, ! charts and pictures w 



SERVICE AND MAINTENANCE 



Forthelargescaleuserof5Va"or 
8" floppy disc drives, our range 
of alignment diskettes and 
service iools are a must. Send for 
J details of our Oasis range of 

portable dedicated and non-dedicated floppy disc and 

peripheral test and exerciser systems. 

For immediate information on any of these products 



JTuHLm 



S LIMITED 

133 Woodham Lane New Haw 
Weybridge Surrey KT1 5 3NJ 
Tel: Weybridge (0932) 48346/7 
Telex: 8813487 
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UCCA 



CA Special 



EASY ADMISSION 




tion Procedure). II is d 
thousands of student 

Headmasters and n 
getting concerned th 


esig 

(3i 


ed to help the 
ODD lasl year) 
er in the' first 

sses had been 


colleges might miss o 
and perhaps do wors 
tiona because of it. 




u£2; 


CAP, therefore, a 
dates one additional 
with the advantage of 




e^oTcourae^- 



UCCA 




^™ Ken Horsburgh looks forward to 

__^_ - 1 hope that one day all universili 
be on-line to the UCCA computer - 
:he operating is ^^J^J^f J^i^Ew 



records file 

Kent, keele. [iise*. .\li,.,i;]v '< CCA deals with one im- 

s used are Sperry P . " . '■ ''' ".'."''" ','■''" ,'V 

r ' their ir,:-.;ii .:|']'li. .iti-i" tunchon. A few 

rcss oi even' UK iindet.e,n..li:,ilc is. Iherc- 
fore, now recorded on disc and tape, as 

There is no doubt UCCA has derived 



curding i.i Mr Horsburgh The firsl 
th.it universities .an m.ike iiL'st use 



veeka before the start of the academic 
ear. Some students had backed out of 



d.-eiilvd. 



InfornaHon an appti 



and iviih i- 



new mfomiah.ni which may make their Univac DCT 1000s and U 100/610 m and, universities can better | 

'last' choice successful. cassettes. courses. 

'■' ■■ ■■•■■■-::■:■!■■ ii-.: ..i.e. -■■ ■stat- For these colleges, applications pro- Second is the undoubted adv.int.igt' 

islici! inlnrm.il!. .n rpictwcd Iran Ihe cedures .ire eonsidcr.ibly speeded up. In- school le.ivers. Thev now have the I 

rompiK.T hies) .Tbou! -lie popiilanty of formation that under the batch system information nil which In make choio 

diflerent courses. In ,-.ise-, therefore, would have to go hi p.isl cm go di"rcctlv and most i>l' Ihe li.ud aJmniistralivi- w 

where the student has originally applied down the line - and enquiries can be to do with applications is taken out of 

jmpelitive, made by the colleges at any time during already lough task of getting 

be more the working week. university. 
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.en you appreciate the popularity 
?, offer 34 places after sifting 2,1 




NEW! Produced in U.K. and widely used in England and USA 
COMPLETE BUSINESS PACKAGE 




Personal Computers First-Timers Gavin Haines 

Personal to the professional 

—and the beginner 



n, If vou buy a PET with a cert 
unt of store (50 much 'K'), it is 
p to upgrade it. All (he chips 
ercd into place. Although (he b. 
puter is cheap, the periphery 

ther systems, arc not. If you can. 
■d disc drives, vou have tu use 
imod ore-sup plied cassette deck, I 
it cheap considering what is cons 

: tape recorder. Pet BASK ruusom 



^ Liicem- L.mUi still remove .ill the 
ponerits. Tile PET is safer from the 

,ifie. APPI F. ^mpliieh ndliti^ ,ne ,111 



First-Timers 



I in the shiip In tool you that tills is not 



■mp.ilibie '.Mill each (rtlier J 





two ■p.iddlcs". These are 


wilh m.i inlr.irr.L' BASICS. [ 




!'.-,-, n ,-ibk' i- If [-trn-.il resis- 


know, BASIC starlcd out li 


tors, like a vo! 


me L'nn trill) ivIulIi ei Libit 










Both paddles 










strachon Code". 11 vou hat 


you will be a! 


o getting in effect a tele- 


a computer language like B 



APPLE does not 
tra. PET graphics 
APPLE offers more pa- 



jaylng 



used. The APPLE is r 
ing for the colour gi 
TV. Is owned, it wi 



not possible, for eiamp 
grams on the Apple 
adapting them and sell 



■ii BASIC'S Lid, 



PET, the APPLE 



A SELECTION OF MICROCOMPUTERS 



•NEWBURY NEWBRAIN 



NECESSAF ■ A5THEHE 

svstf ws or-; ■■:. *-n hici usion here 
DOES NOT IMPLY ENDORSEMF'-r AS "HEFE arc ■-)■-' ME ROUS r.f 
A_ERS. ADDRLSSL- A'HI. NOT GlVFM ='S"MS r/AR-:.i£D WITH AN 
ASTER ">-: MAY BE LOOKED UP IN THE GUIDE TO ADVERTISERS 

IN THIS OR 

■ACORN 



ZBOA. V 



KPAM CP'M. s 10 



■J- ■_: ■■ ..: . AP 

APL packages. From £1500 

-APPLE II; III 

i-.i-iliSKi I uppy .-Jis-f.-s. RASi 



■ BASIC A:, 
5; gjiT.e'i'Dd.l 



DATA APPLICATIONS 
PERSONAL COMPUTER 

aOSD. B-4K RAM BASIC. ■" 
languages optional. a 

'EXIDY SORCERER 

Z80, 6-32K RAM. optional 

■-:,:■ Loppys IS3SK: E.ia' 



NEWTRONICS EXPLORER' BS 

8DBS, 4-64K RAM. CP'M. S-1U0. 
BASIC VDU interface Hcbbv ;! 
use From £300, (Kit) 
'NORTH STAR HORIZON 



packages, From El 000. 
OHIO SCIENTIFIC SUPER- 
BOARD, CHALLENGER II 

SCPFRBOARD. 6502, 4K RAM. 
BASIC, keyboard. VDU interlace 



■SHARP PC-1211, MZBOK 

PC-1211, poeKel corr-pj 
BASIC, casque iiil»rla,:e Fi 
Ml: tV.T fiOK Z90, 16-lBKR; 
..,|i!.:-n,ii ,j, S k BASIC Assent 
;s. Busi-v: 



board) 
CHALLENGER 



SUPERPET 

6502 3 32K R 
SW (630K) lb 

■ ' ■ 
E40D. SuperPET is 



COMPSHOP UKIOt 

BK RAM, interface for r 



■e graphics. From 



Z8Q B-32K RAM nlegrai 5'.i- 
disk; colour VDU E.le.-Ue.t 3AS 
IC, Assembler. From £1000. 
COMPUTER CENTRE MINIKIT, 
MAX HOT 
Both ZBD 16K RAM C.nvi S- 

EBOO, £900 tor kits 



BASIC, i 
£2240 
■INTEHTEC S 

Twin ZBOs. 64K RAM, 5W 320K 
lloppy BASIC. COBOL. FOR- 
TRAN. APL. Pascal. From £2000 
Various business packages. 
LUXOR ABCBO 

ZBOA. 16-40K RAM, 5W (1B0K) 
disk drives, loudspeaker, BASIC 



■MSI 6800 I 

6800. 16-SBK RAM, floppy or 

tiaid disks BASIC, FORTRAN. 

Assemble!, word processing 

From £2175. 

■NASCOM1,2 

1 Z6u 2 64K RAM. BASIC. te»l- 



1M, Qual i loppy 
:: U.B-.S CP'M 
ie. From £2300. 



CAMBRIDGE 

iM, BASIC, cas- 



ANGERINE MIC ROT AN 65 

jased, single board. 1-46 
BASIC- graphics, varioi 



■TRANSAM TUSCAN 

ZflU. single board, 8-84 K R 
CP/M. 5-100, Cassette and V 



■VECTOR GRAPHICS MZ 

Z80 56K SAM. dual 5.-.." ioppys 
(SSOK; CP'M. BASIC, COBOL. 
FORTRAN. Pascal, Assemble'. 
Business, graphics packages. 

'VIDEO GENIE 

IB0. *G-48K RAM BASIC ::p 

i..:.-s ojslrifiss use. From £400 
'21 LOG MC 1/05 

ZBD. S4K RAM. oual 8" lloppys 
:600«.). BASIC COBOL, FOR- 

rum £4200. 
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e deck and television. On svstems 






iiiiV '^ 


you can, bear in mind the follow- 

u do no! need to buy an expensive 


r,,H»-„ 


!■ 1 




vionitor if a suitable portable T.V. 








cd. The definition produced is 






quite 
if a Hi 


cceptable on a well-adjusted set. 
Fi cassette deck is owned, this will 

fat stating programs, but leave 
Ibv system switched out. Use 
he left channel or switch the unit 
0. Do not put a program cassette 

old baltle-a*e of a tape recorder 


If mon 
well to in 
adiscdr 


. ;; '' 









First-Timers 


.iccepuble -Imp 


l ^ !j: ..:l 1 ;- ll V;;' pi i 












in at; net] /.inn ui^l '!.!■> sold arc a waste of 






money. II your tape recorder is in poor 






condition, its heads entrusted with oxide 






and the tape transport mechanism full of 






dust, your tapes can be affected bv in- 


during the guran 






counter the jarg 


n:- ROM: Read On 


cut result in a loading tape blowing up 


Memory, this is 


a solid state record in 


the iiiw.im;: sw. in: -lie ctmipmer ,v,i,- 


containing the n 


achine's operating ir 


to switch off. then' on again. If a good 




ed every time the m 








may be found to be more reliable - you 


cess Memory, th 





;■ I -. -. - ■ 

ig'' Lower Ciist-7 ( .r.iphic: 
t? Deliver itfree of chare, 
it goes wrong? 



The magnetic heads shot 



Old tricks 


for new Pels. . . 


New 


Iricks for old Pets. . . 


and no tricks missed! 


Ca 


CD 


Software 



INTEGRATED 

SMALL BUSINESS 

SOFTWARE 

ISBS 



• PAYROLL 

• STOCK CONTROL 

• ORDER ENTRY & INVOICING 

• COMPANY SALES 

• COMPANY PURCHASES 

• GENERAL ACCOUNTING 

• NAME & ADDRESS SYSTEM 



run on PAIR BLACK BOX, NORTHSTAR HEATH 
CROMEMCO, OYNABYTE. IMS 5000/8000, ALTOS 
ALT AIR, SUPERBRAIN, MICROMATION and most 
other aoao baser) systems. 



Personal Computers Background Martin Beer 



Mainstream 

and 
Microstream 



fifcwwctioi tismeOi 


the program and data 


ad to he loaded 


how (he computer v 




ess the 








and which options 


if any. 














unng 


ignored the main 


operating system.™, til 

Irol the i-vmil-nn ..'1 111 


user had to con- 


progress of the job 





Ly 



nl'V- i * F ~ K ' 1S "° " et ' d lV,r '" :l1 i l|lL "' llei1 insli-ucljcjiis isolated Iron, the machine^ 

computers', '"wUh' Uu-r 'Yli .un.iili!"""! ''" '" l '''" lU ; V""'-' lim "'''"■ '" Lx ' I 1 *'" 0!llv Lv h"' "!'■-' 't-l through windows in 

mers'aiidsw^ '.' " L ' L "" m ''' i ' L v '""'"' il '" w b ,".n- ,- became more common, staff. fWa was pitrfeeHy adequate for 

!n' : .p L V"')m i niriii', . *,. ■ .-s'ke'i'i-uu! n :l ' 1 "; " '" ' ' " ,m ri |i '- , ''ii*L'i' i t;!-ew ^r\ '"'»» -<-:i-i:fi In-. engineering and com- 

girlsete.irv. \. ■•-. -■ it. ■■in,. :y- „| |- B h Vwl .mguages, such its. FOR- putera expanded rapidly in these areas. 

hi '.'.■■"''■ i' ■', , '. I '-',.. iVini'vr \n, !NA: '' 1 ■ llk,lv '-'- 1 ^icntists and engineer* Tiler,' were, however, many cases where 

^..' , . ',' ", ' , ,.'.'. l "I l '! i: '|"|- , ' r .'. 1 ! ' !t h i th ." ver -' dov "' thl ' ,vily fhal thc >' vvere •''" '' L " u,,sl,t ' J l]lt ' '"mptilcr to take until he 

"' '' , I, i. , ' ' ' ■ ' '-i -in'"/! i' ready used to defining I heir problems, had seen, .it best, some ol the results, 

riit'l'in "li '.\- '■ 'll ■■."' " ' C f C Pr ^r^r^ r^r^r^r ^r^r^r^r^r^r^r^r^r^r^r^r^ This was very awkward, and typically 

Sy/ 1 , ' ' „' ' '/ 'The programmer was, by *■■>*-. ■'" "■'>; ^- med, te results 

lished, precluding lateral transfer. This HOW, tOtalfy isolated fmm ^ . K ,*. !. ' ?»£! bn^Mri 

Xr^mpXT'v '' '■■■'' '"'.'- the machine' m order, and'the next job could not be 

and in credibly expensive. For mm panics, ^^^^^^^^^^^^^*^^^^^^^^ vjfm " s n , J i, - ',' j ' .'-. "-, F """ 

n, nm nesTo,'"''" '" "I"" T" 'Tr* M ,he " Umber and com P lerit y ° f the ™me detail, it could oflen he seeeVaU.tv- 

,1. .lot tu.-t the .,..„, „.er I-,.,. tl.e ei.nk.utg p[ ,, fi[ , iln , „., K , rml inm;lsi , di consider- before the final result, of the calculation 

and services needed , mini .,„ v. m me ilhk . t . flL1 „ Wr1 , ^.^j „, mlpmv ,. thl , uvr ,, „ N , rin ,, d ;, mf „ rm , lii!n , ol ,!d be 

;™7'j; v^;' 1 ',!;,;;,^ I;;™ ,£ lo'albhroughputoflhecomputer.A:' 

"'" j-' 1 ' "'..I Milium .ir-..i-.n,i ol ii ml. puss- a speed up the progress of a prog 






much more common, dilteirnl career procedures bee.ime much more compli- This was line. e\.vp: that the computer 

members involved. Computers were ployed to run the computer. This in turn Lt ^, n ,- '.,,■-, uinim,.-,,!, s.ieh as [-OK I H.\\. 

onginally large and cumbrr-,..:,. ha ■ , : i ! . p.,, ,,i ,-■ ..hr I...J : . \|;.;oi. ,„.i ., n ,| COIiOL were found to be 

complex calculations;,. Having prepared which made up the operator's console. oped to fulfil this need. At '.he time Hdi- 

their program, and d.it.i In omiaiing the All input had to be prepared beforehand, ,ors' were very crude, being designed 

mlormatiun on cards or p.ipei tape, they and given to the Operator in an easily pnncipallv to allow the user to maintain 

then queued up lo run it on the com- managed form, usually a deck of program 1 - and data on backing store rath- 

putcr, in turn. II look m.inv heurs to pre- punched cards, which included not only ei than as large cud decks, which were 

pare the program and data, to load it into the program and data, hut also some liable ,... be -'hufl'cd. or ctama-ed and 

the computer, and to run it. There was means by which the computet could re- _ . 

no large-scale storage available, so both cognise the programmer, and details of " Editor's note; Are these days reallv over? 



jnging 



so if o 
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■ared i" the la 



when n 



omputei 
i. Becau; 



Background 



retvpeii This, followed 
through into BASIC, where lines of 

quence numbers. Mo further ui en fixa- 
tion is required since GOTO, and other 

grammer uses addresses within the code. 

Flexibility 

It was soon found that lerminal access 
allowed considerable flexibility, not only 
ivhcn running programs, hut also in such 
lasks as editing lilt's, and preparing |ob> 
to be submitted in batch mode. This has 
allowed niDst computer sites to greatly 
reduce their reliance on_both punched 



cumvent deficiencies in the BASIC ii 
prefer, to allow proper control uf -p. 

■-lllLl'!>:,li- .1 1 1.1 -p.'iM U|l ■- ITMC'l- 



pute 



othe 



ed. This arrangement has devel- interpreter, together With a BASIC error 

oped over the past three years to give message. Whilst this ii very useful in the 

some powerful pinbk-iu -nh ing funis, in piogrammer. it iau "he very com using In 

computers for persnnal use. ]"ho memurv ,i user who lias brui^h; the computer, anil 



! the 



'The basic structure of the ivilh : lilll "<y '■' !i 

machines, however, ^'-'Z^u 1V1'. 

remains much the same' program in — ■ 



age fadlitv, fhe most appropriate u-.er in- 
terface was a BASIC interpreter which 
would also act as the computer's super- 
visor program to be entered immediately 



irers. Tandy, Apple and 
■. claiming In have sold m I 
11)0,000 computers. BASIC is 
■ main application; p 



■ to wreck the 

■ven the infor- 
un disk, without knn'.vmc 



If, on the othi'r hand. it' 
compiled, and the program 



protiiam i- 
. Ji,trihutL'J 
lo build-in 






After processing a tuuple a 



e "ii si not required ii 



I with random -access memory with only a 

:! small "tu iiitstr.jp" program held in read- 



Background 



nore, versions of U.-WC. ch.;nge to a lo ,ne cer »ral micro processor, li is (here- to formulate long-! 

urn piled language such .15 FORTRAN, , "" 1 " e ™ ''"'R" absolutely essential In current technology! 

w PASCAL, or load in. 1 special program '"'"F' 1 -'^ programs inlo the absolute difficulties in the flit 

o perform his desired task dircctlv This minimum possible memory space (in have been so succe 

lexibililv would nof he possible if con- I™ 1 '"'- " ,l1 ' 1 ' lhl -' micro processors were because of the flex 

iderable portions of the program arc orifiinalh designed when memory was their use, but also be 

leld in read-only memory, since a l.n",. much more expensive, m.nn useful pro- buv, and use them 

grams arc a tight fit because memory mtiof to these thane 



is quire complex, b 



cept when thai 
ge for different 



found much pnpii 
larity with end-users, a simple machine 



Changes 

Already the 



dfors 



le opportunity lorsleppy pnigMnuniri,'). 

'This allows the user to 

choose the system he 

wishes to run on his 

computer' 



vetopinent. S 
maintained tr 



rapidly as it h 
is no longer pos 



I (he 



:.;iv to pin 



imputers is close The object of this article is to show lha 



many different ways by the end-u 

sive technical scrv,ces. li is. alter all. 
user who supports (he whole indu! 
with the prices he is prepared to pay 

• Dr. Martin Beer, an editorial advise.] 
Computer A R e. i, ,lI Hie Liverpool I'nivei 



s 100 

Do You Have All These Facilit 
On Your S 100 System, 
With Just Two Boards? 







1 ZBDlCPU^o'SMKiOp 



detmrimS'ii °' d °' lbl * FDC ' 1 Boafu £495.50 

B 84k Bytrsi I mBimr, Eipandoram £327.56 

i O'Rom f •,■.■.,,,:, mm,: i Mother Bo aid £ 42,00 

a Reiiiimeiiock ah 'prices exclude VAT 

SEMEL 

MICROCOMPUTER HARDWARE-SOFTWARE 



3c, BARLEY MARKET ST., 

TAVISTOCK, DEVON. PL19 0JF 

Tel. TAVISTOCK (0822) 5247 Telex: 45263 



NO FRILLS, NO GIMMICKS. 

JUST GREAT 

PRINTER DISCOUNTS? 


Ep/on 
IT1H80 


VEC Spiniuriter 

^^^■■■a*,^.- £1390 + VAT 


OKIQATA 

The small, quint, light, highly 
dependable printer with three 
way paper handling. Single 
sheet/roll /pin feed. Assured 
reliability and quality, 

£349 + vat 


Qume 

£1450* vat 


NORTHAMBER LTD 
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The Microscene 



Viewpoint 



Martin Banks 



Time 

For Retail 

To Wag The Industry 




Tht' CiwtfJiifiT Ritail,-rs Association - a peart 


process of change there are, inevitably, 


-,"Z"i5 ftrti S 


iivlriii; fa ,i uvrU to Iv it, oyster, 


casualties both people and companies 






examples of home-produced equipment. 


» hum. I've sat here m front of my 


industrial at Ov:t\ become elevated to the 


is predominantly based upon the impor- 


M typewriter for half an hour now 


heights of being anachronistic. As with 




**tryi,igt,. think up something slun- 


people who gently reach the full span of 


first example of how our 'children' arc 






starved, for there could lie mmy """ e VK 




allowed their right to die. It can be with 


manufacturers thumping awav at world 






markets, and taking a goodly share of Ihe 




dving'is allowed and. in purelv industrial 


spoils thereof, with just a little more of 


upon me. No quaint analogies uf soft- 


terms, is even to be encouraged. Cer- 


Ihe right sorl of encouragement. 




tainly, such dying industrial activity 


Be that as it may, the large portion of 


p«l.uk- (■'!, nn snap, crackle or pop. 

"Why so?", a voire, which lor the sa.ke 


:.'.vm!T„ ■'„■■: 


the business that is based on imported 


of artistic licence 1 have decided to heir 




within my head, asks of me. No answer 


Pharaoh- MCI ■ M *J*H with fond 


tomes readily to hand. And yet there is. 


fot .i |oi. ■ ' ■ i' 'i ■ . had already 
made il dm wen going to make it). " 


usually only become valid as products as 
the basis of a system. 11 is here in system 










'dying is allowed and, in 


panies have something both valid and 
important to offer, and where they need 


The shape uf tin- doubt is thin as vol 
though it seems to grow rounder doily. 


purely industrial terms, is 


Ihe support of enlightened 'parents'. 


even to be encouraged. ' 


That support does not even have to take 
the form of the direct supply of food, in 


The colour of the doubt is grev, hut may- 




the shape of money. All this particular 
child needs at the moment is a liberal 


be getting darker. The reason "for its exist- 




ence? That is hardest to pin down, for 






nail the reason firmly to the floor and it 








dead Pharaohs, but ■'' % .j 




he addressed, solved, and learned from. 
But somewhere the reason is geared to 


up the corpses inlaw r, V " ; 


Perhaps unsurprisingly, the food 1 re- 


against hope that BDmethblg «>*&* ™p 
pen, might turn up All the while the 
children look on, hoping. The ado- 
lescents, having learned from obser- 


fer 10 is boring things like fiscal policy. 


hoth this ever-loving industry of micro- 




computers, and this <-ver-loving country 


to is an alteration to same which will al- 


(?) with its quirks and oddities. 


low all industry to think in terms of in- 


To dispense with the latter first (a claS- 


vation, practice playing dead in the hope 


vesting in much-needed plant. 




of attracting attention. (But given that 


equipment and other likely bits and pie- 


1'm not sure that 1 would wish to change 


sufficient practice will always make per- 










tally. I'm certainly nut sure that I would 




be better placed than in other post- reces- 


like to have my thinking and altitudes 




sionary periods to grab a slice of the sub- 




One of those children is, of course, the 


sequent boom (that goes double, with 






bells and whistles on. tot our indigenous 


dun't actually ren ■■ u r -i: .: -vl.il 


microcomputers and small systems based 


microcomputer mantilacluring indWrv). 


ly, even in the..' . M i »it«ett o like 


on those technologies. It is here, along 


Such an alteration could have long- 




with many other new teehiiologie.il de- 


term coo sequei ices, and worked aright 




velopments, thai the new vitality, sense 




side smacked to teach it to breathe. The 






necessary raw materials just don't hap- 


phrases of Future hope will grow, if at all. 


go awav, a mure soundly based future in 


pen to he available. 


They provide the tools through which we 


the marketplace might stop, or at least 




can create the 'whatever future we want' 


play a part in helping to stop, the tend- 


the uncharted lands'of change. Change 
from the first industrial revolution and 


that we do want. 

se, and back to the former reason for 




share by cutting their margins, and so 



this in the pes!, and don't intend to do 
so too much this time. I have done the 


Viewpoint 


ls doing well, or badly. The more im 

there is a sound statistical basis to the 

third partv. iiieu ilu- uU-'uiporlnnl fiiuimiti 
mjiiruriins are art wily S «,i v re believe wha 
is happening with micros and get a nu 
mero logical feel lot '.he potential of Ihc 


Computet Helailcrs Association, and here 


serve the customer (who, after all, is the 


UaHSm^hid^concerninspri^cuWns 


ultimate source of revenue, happy bank 

managers :ui,;' food in tin- l:iiK' stomachs) 


Recently (issue 13] 1 wrote in these col- 


is by providing the customers with some 
form of either and/or implied ai written 




gWtraHtes of service and support. That 




to be the apparent lack of the CRA. The 


doesn't mean just hardware maintenance 


Th.it could be e\freiii(-lv uselul in mam 




capabilities, but nil the pre-sales and 


tabling the future of the industry, anc 




post-sales capabilities that selling a com- 




had not in fact set in. "Come", said Hon 


puter entails. This would involve not 




Tres. Stanley "end .see us, come talk to 


only having good staff available for the 


All this depends, lo some extent at 


us". On the basis of, if they're mug 


work, but could also include - perhaps 




enough to ask me etc elc, off J went, with 
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glorious lo date, and that's a shame. 
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of the word 'Retail' in the A^socialioii's 


and ihc like, all on a limited budget. Un- 


ation would be the ideal forum for stal- 


name, even though existing members 
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BUSINESS APPLICATION SOFTWARE 



WORD PROCESSING 



NEC SPINWHrTER TELEVIDEO TVI-912C MORTHSTAP. HOfllZON 



Wordstar 

Probably the most powerful word 
processing package available on 
any microcomputer 

WordStar features include: 

Print Spooling; Simullaneous priming and editing. 



capacity 

Powerful editing commands: 1 



, and replaced wi 



Word-Wrap: virtually eliminates itie need lor carnage returns. A word too 
long lo 111 at Irie end ol a line is aulomalically moved lo trie new line. 
Dynamic page Break display: shows the location of the end of a page on 
the screen Dynamically iipdales as changes are mada. 
Print enhancements: Boldface. Double Strike. Underline, Slnkeout, 

alternate type style or ribbon colour are all possible using a Daisy-wheel 

Flexible formatting: the user can choose ailher a ragged or justified right 

■nioatkin: user control at page leogth. lop and bottom margins. 

.■■■■■.:■■ . . . . ■ ;,; ■■,,. 

Hyphen-Help: alerts you whnn tl-<: i-..;\ /, or:i. :■•■.-. iiceis loo long to fit. You 

Decimal Tab: allows columns of numbers lo be typed as easily as 
operating an adding macfilne. WordStar m. i.»u; ir« .je.r .il:- 

'l 






Multiple copy printing-: allows t 

nting': a file name < 

MicroPro Products: 
WordStar is a screen-orienieOtc 
Software ■ /Man ual ■ \ E1 7 5/EZ D 
MallMerge (WordStar required) 

Software VManuV. 

DataStans a system lor data enlr 



STOCK CONTROL 



ilfil 



ANADEXDP95Q0 ■ 



MDEOTVI-S12C MORTHSTARHf 



Inventory 

Comprehensive Stock Control, 
Sales and Purchase Management 
System 




'Price of Software includes manual "100% credit If software is purchased later 

Prices and specifications subject to change without prior notice 

DEALER ENQUIRIES WELCOME — PLEASE WRITE OR PHONE FOR LATEST CATALOGUE 

PLEASE SEE BACK COVER FOR FURTHER DETAILS 



INTERAM 



INTERAM Computer Systems Limited 

59 Moreton Street, London. SW1 
Tel: 01 -S34 0261 Z2733 Telex; 925859 



Pilot 



Interpreter 



Michael Bailey 
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Implementing the Language 
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''I''"' ''"' Tl »' software required for the imple- ious ways. The different possible cambina- 

Lnnriitfi mentation ■.>! .1 propYirnminii liiiHiua^ .'f.nis ,.■;' ,',';,■„■ i., w .< , hawl,\-ise III,' diff.roit 

ml College will have to be capable of handling the fi/i'es „i translators n-fnWr ran be used. 

i «r,?,-ftiNt- following stages in Hie processing nf .i Aspect?, (i) and (ii) can be combined 

to reran source program written in the given into a sing],- phase, out this results in 

I SteGw- language;- very weak editing facilities, An example 

■'■ 'Vt .virile-, ^ f surf, ,1 system is the simple "load- 

''^ , '■■■■■■■ ,,,,: I..';- :;,., V .'..'. .":,.,'■ .,.. .;;;:'"' |l 1 .'." ,ii>.d- S o- ,is~..ii-,blc: I,, hi- found in the ]">.- 

'tfranr ri'j.'j; j rl( , ,, .,...,„■„,„.,, i ..,;,,^. ,.[;., .,„-;. ,,.'. i ,.„. Iramon monitor for the PRT, where no 

I", or floppy di* labels are permitted and each line is as- 

(II) translation from the source laneuaM semblod directly into the specified mem- 

to enable Li. c. . .1 i.irn- more rfin.vht li-iM,- lr. ! h. orv as it is entered into Ihc machine. 

iderstand omvputer; Although the system is useful for assem- 

e program. lrJ mgert Bven a few byle5 jnl[!an a ] rea( Jy 



UJ ..amymg ui 1BB ilk-.,. „uoui picuseii i j, ' ," ,- , In any case, such an arrangement i- 

■"'' '" ■■■■■• r'-' ■■ ' :■:' '■ - I:--'-.'.' '■ :■■ ",' ""''"^ '" U -]' ll "" 1 '- r' 1 ""-' ^' not ,[.',■ -or deling with high-level 

L eq t re nternfd™w e i[h re 'C"di',";uch S^ ^rT^X ^ "^ — ^ages, which invoke eu,, r l,:,r,- 

clarification. phase, or they can be combine 



relationships between separate lines ot 
source text. Thus stage (i) must be han- 

and liii) of the process. An editor, which 
can be located in .in entirely separate pro- 
gram from the remaining stages, is used 
to handle the first phase of the process. 
The editor is discussed further later in the 




performed in phase (ii) are deter- 

,;,.'/ii,'.irv,,,l,™ fluoric! Ciiiiege. of this type. Two examples of si: 



Interpreter 



lor compiled l.n guice. 
numbers (if any) do r 



Assemblers are reasonably slr.ii^htkir- 
ward to produce, because oi [he virtually 
one-to-one relationship between the 
source bnpiage (assembler aide) and the 
object !.i;v.;li.::h- [machine code). Also, the 
lack of complex control structures Helps 
lo make life easy. For example, condi- 
■mbly is 



■r hand, compilers are p 
! extremely difficult to ct 



are lihi.ni a[ Ihe time when 
a statement takes place. 

Compilers v Interpreters 



noted - this aspect is pari 
ant when beginner prop-: 



arly import- 
ers are like- 
; wUI be the 



Because of the ease of interpret 

ing compared lo that of compiler writing, __ 

the choice ol which op I Inn to adopt i» f m 1 1^. ,.._,= re,-, .or"-. \i I ( I'll OV was ivril- 

likely lo be clear, on those grounds alone. t[ , n l!h . ,.,„ ll , ; ,. | . | , r .,.|,. L | l.-.npiage; and most 

for anyone withuui e-.penence in trans- „ f the remainder of this article will be 

lator construction. Nonetheless, ii is devoted solely to interpreted rather than 
npited languages, 
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parts, the I'.irft'i- and tho interpreter. When 
a program is not actually in the process 

lowing types of input from the 



Selection of Editor Commands 



Interpretive Translators 



I Them..: 



ii' interpreter;, ol his;!-, level l.ingu.ige-- 
ich as the PET's BASIC interpreter 

Inch resides in ROM. However, Ihere 



dally o 



a led ii 



t,T L ,'n*thc 


ugand • run programs writ- 


direel mode commands! to be included. 
The bare minimum which one could 












the BASIC commands NEW, LIST, 


bv the author of the implementation 


SAVE, VERIFY and LIST. Of next im- 






























OPEN, CLOSE and PRINT*, the PET 






BASfC instructions for obtaining hard 




er, considerable dilli.ultie. 


copy, OPEN 1,4:CMD1:I.IST followed bv 




ountered, especiallv bv nov- 


PRINT* LCLOSEl, have been replaced 




ners, in finding and correct- 








Another facility which ought to be in- 






cluded amongst the direct mode com- 




tafure of the system prevents 


mands is a method of obtaining the 


precise pin 




current value ol a variable suhM'uuenl 1., 


A further 


disadvantage of complied 


a program nir Ibis is lairlv straight lur- 


languages ■ 




ward to do, with an inlerpreted [alienage; 




;encr.ited code in IreLjoentlv 


and is of great assistance to a program- 


program v 
Interpret 


hich' can be handled by the 


mer in debugging faultv programs. 

Olhcr editor commands which should 
be considered are those which enhance 

the ease of entry and editing ol" programs. 
These might include an AUTO line num- 


slowly thi 


tempted - -iro th 


ber fealure, RENUMBER and block DE- 


The mam 


„.,, . a! ; .,,. 


■-.! 1 : .n and off commands. Also 

-■ .. . ■ of leaving the interpreter/edi- 
tor '-Wem [other than powering the sys- 












the command BASIC causes the PET to 


ing a prog 


am run. Th,s is not possible 


return to operating in PET BASIC; the 



dibor system. 
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ERROR 1 i-i y 
tor new inpn 

!;';<■ aifiroprinii 
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mplemenling Editor Commands 

Having oWidrd upon the direct mode 
omniLinds ti> be im lirded, .1 wav must be 


ince, apart from being of importance in 
to own right, it may be thought of as a 

uriu'vvhM ?j'j«i!, r jlii'ii rru.'i-i-.',-;,';-. iiciiepting 
ommands in the rJitnr bn^uage' aiui 
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BUSINESSMEN 

Complete Systems supplied to your 

Business now on real Computers 

with a full 12 month warranty 



Ward- Processing 
Integrated Accounts 
Solicitors Accounts 
Insurance/Estate Agents 
Stock Control 
Bespoke Systems 



from £3950.00 
from £3700.00 
from £3700.00 
from £3000.00 
from £2950.00 
P.O.A. 
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64K 5u 




ins, 320K o 


/OUK 


Qume 


bp 
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syw 


eel Printers 


Pape 


Tiqer, 


Do 


Matrix 
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rs. Diskettes £20 
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Dus: 


Covers £4.0 







JftEfTlfTlfi Ltd 



0480 85 2G2 , 
.MICROCOMPUTER SYSTEMS FOR ALL BUSINESSES, 



EMG MICRO SYSTEMS 
EMG 01-688 0088 

We are specialists in complete installations 
tailor made for your business requirements: 

WORD PROCESSING SYSTEM £1999 

INVOICE AND CUSTOMER SYSTEM £2999 
LEADS AND SALES SYSTEM £2999 

INSURANCE AGENTSYSTEM £2999 

ESTATE AGENCY SYSTEM £2999 

COMPLETE BUSINE5SSYSTEM £3999 

Weai 



Plug-in 31 5K Disk Drive 4.31 per week 

Video Disk Unit 5.59 per week 

DEji5ywrieel WP System 14.99 per week 

WPCorresponden 
ertaamainframeorotn 

Full software list on request 

6 COPIES OF SOURCE MAGAZINE ONLY £5 



§P 



SUPERSYSTEMS for MICROBUDGETS 

with 
SUPERBRAIN-MICRO and DIGITAL-MINI 4 




WIDE RANGE-DOT MATRIX QUALITY PRINTERS-LOW COST 

WIDE RANGE OF RELIABLE AND WELL TESTED SOFTWARE 




l.v,-;, ..-.■..-irr.l £ 300 




Purchase Ledger £ 30C 




Sales Ledger £ 3M 




Nominal Ledger £ 40C 




Payroll £ 30C 




Full Integrated Pkg. £1150 





DEALERS AND SALES AGENT - GOOD DISCOUNT AND COMMISSION 
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Custom Graphics & Scientific 


The ALTOS ACS 8000 range of business/ 


niicroiouwar-- h'.jij'*' In [■-ritce Software Ltd 


scientific micro computers creates a new 
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standard in quality and readability in high 






technology micro computers. 
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Hillingion Industrial Estate, 
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.the j other computer magazine 



Now on sale at all leading newsagents or from 
Business Computing, 4 Valentine Place, London, SE1 (send 75p) 



BRAND NEWs 



15 



This middle section may either be pulled out or photocopied, 
then filed (or reference It will be comprehensive and range 
over the whole field of products, services, events and courses, 
PU stands for Personal User SB stands for small base - that is, 
small budget or small business. MB - medium base, medium budget or 
medium business. BB - big base, big budget or big business. Addresses 
are to be found at the end or Bnnd Sews. 
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ACT APPLE WARE 



ADABAS SOFTWARE LTD. 



C.I.L. COMPUTER INVESTMENTS LTD. 
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NEWBEAR COMPUTING STORE LTD. 
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Why the Sinclair ZX80 
is Britain's best sellingHj 

Built: £99.95 =__ ( 

Kit: £79.^ 



This is the ZXBQ. A really powerful, 
r Li c i 1 1 : y comiJ'-ilor. matching or surpass! 
■jl'i-ri personal computers a I se vera' 
-||-|~.=-:=- " I".- [-'.'■■ ■ : ■ 

','■.■■;:;-:• I gave it 5 stars lor 'excel'—" 1 
Benchmark tests say it's fastel 
previous personal computers. 
Programmed in BASIC-lhe 
riusi pop.il-jr iLiri'':i.iaae-theZXBOi 
su^ib'u tor beginners and experts 
alike. Aid responsi ' 
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NETWORKING SYSTEMS- 

FOR MICROCOMPUTER 

POWER ON TAB 





Miracle 

Applications unlimited with 
database flexibility. 

Add up to 72Mb of Corvus hard disc drive to 
a single-user microcomputer system -Apple, S-100, 
Superbrain, LSI-11 and many others -and you're 
half-way towards a Miracle. Add on more micro- 
computers, link them up with a Constellation 
shared data multiplexer - and you've arrived. 

Miracle puts distributed data processing on 
tap - with each user station enjoying high-speed 
access and total flexibility A Miracle system can 
be as big or as small as you want - as and when 
you want it With a 4-micro Miracle system you can 
save £7000 on a minicomputer system -and gain 
database flexibility. 



Onyx C800O Series 



Your powerful new ally in 
applications technology. 

Processor, memory, fixed 8-inch disc and cart- 
ridge tape come in a single compact powerhouse 
-and in two versions. 

The powerful 16-bit C8002, which handles up 
to eight users, has a faster throughput than the 
PDP-lV45.With its UNIX 7 timesharing operating 
system, the C8002 gives you the power of a 
mainframe in a desk-top device. Extra user 
stations and storage capacity can be added in 
minutes; and C8002s can be connected together 
in a network. 

The 8-bit C8001 is ideal for one or two users 
and can be easily upgraded to the C8002. 



^EXPAND YOUR NET 
NEEDS EXPAND WITH M 

AND YOU CAN START WITH i 



Miracle 

A Miracle system has almost unlimited 
scope for accessing shared data via 
multiple terminals in accounting, word 
processing financial planning stock 
control, graphics, critical path analysis 
and database management applications 
- and at the same high-speed as with 
single-user systems. 

In addition to his own dedicated 
computer and associated memory, 
each user has access to a central hard 
disc memory - without interference from other users. 
Miracle also makes it possible tor like computers to 





communicatewitheachothennthe . 
network and for peripherals to be shared. 
Apple, Alpha, Altos, Superbrain, 
TRS-80 Models 1 and 1 1, DEC 
LSI-1 1 and all S-100 bus computers. 

The system will interface with all 1 
these micros- in any combination, \ 
Traditional peripherals, such as printers ' 
and VDUs, plus interactive devices like 
speech output voice recognition, colour 
graphics, light pens and digitisers can 
also be linked up to give a Miracle I 
system unrivalled configurability. 1 
A single-level Miracle network polls up to t ■ 
puters; and a two-level network allows up to 64 comput^B 
to share the disc memory. 

The Constellation shared data multiplexer is used to« 
connect the computers in the system to 10Mb or 18Mb(M 
Corvus hard disc drive. Usingfour disc drives the total ■ 
capacity of a Miracle system can be extended by up to I 
72Mb. Corvus will work with your existing software and I 
give disc accessing speed which is 
normally twenty times faster than with 
floppies. 

Mirror back-up system 
The unique Corvus Mirror provides an 
inexpensive back-up for the hard disc 
system. It interfaces the data signals on 
the disc with a 100Mb capacity video 
tape system; and the entire contents of 
a 10Mb disc can be archived in about 
15 minutes. 

Making use of a comprehensive 
range of languages, from BASIC, COBOL, 
and FORTRAN to PASCAL, ALGOL 
and APL,the applications of Miracle 
are flexible and almost limitless. Cost 
effectiveness is enormous -for the 
simple reason you never have to buy 
more system than you need. 




NETWORK AS YOUR 
rH MIRACLE AND ONYX. 

ITH A SINGLE-USER SYSTEM. 



Onyx C8000 Series 

lr Held; sieh as computer aided design, 
critical path analysis, finite element 
analysis, document production, photo- 
typesetting, surveying cartography, and 
internal electronic mail, the Onyx C800? 
proves that microcomputer systems 
have not only caught up with minicom- 
puters - but actually overtaken them! 

Take, for example, the PDP-11/45'- 
a superb minicomputer system by any 
reckoning Yet how does it compare 
with the C80O2's compact and cost-effective package of 
18Mb of Winchester hard disc drive. 12Mb of 3M cartridge 
tape drive, 512Kb of RAM and 16-bit Z8000 - processor' 

The plain fact is that all but one of the ZSOOO's 
instructions are faster than with the PDP-11/45- 
and the C8002 costs a few thousand pounds less. 

Both the C8002 and C8001 can be directly connected 
to almost any standard terminal, printer or modem, Disc 




Ambassador 




User-definable terminal provides 
cost-effective flexibility. 

This powerful and flexible terminal imple- 

" majorportianoltheflNSIX3.64'1979 

I -with a comprehensive set of cursor. 

editing and transmission commands; 

I i:iini[.'l*rr;3ii ot graphics. 

■by 



vailable on the 15- inch gieen 
A 94-key detached l^yiirviid 
mgl3 programmable function 



3 capacity can be increased by daisy-chaining 1 up to 
seven additional disc drives to the internal controller 
Eight-user system. 

AttheheartoftheC8002's advanced systems architecture 
and powerful throughput is the UNIX T timesharing oper- 
ating system. This enables up to eight users to share files 
(subject to security constraints) and to compile or execute 
programmes written in BASIC, COBOL, FORTRAN, UCSD 
PASCALXand MUMPS- concurrently and independently 
Memory allocation and management uses techniques 
previously unavailable on microcomputers. 

When more than eight terminals are required, 
C8002s can be linked together in a high-speed local net- 
work for construction of ver/ large distributed databases - 
at less than half the price of a comparable minicomputer 
network. 

One or two- user system. 
The 8-bit C8001, available with either OASIS or CP/M" 
operating systems to tackle similar applications to the 
CS0O2, is a powerful one or two-user 4MHzZ80A-based 
microcomputer system with 10 orl8Mb 8-inch Winchester 
hard disc drives (also available for the C8002) and 64Kb 
of RAM. It uses the same cartridge tape drive as the 
C8002, thus enabling an entire 10Mb disc to be copied in 
less than 14 minutes. It can be quickly upgraded to the 
C8002 when more computing power or terminals are 
required. 




KEEN COMPUTERS 
BRING YOU SERVICE 
ALL ALONGTHE LINE. 



The Keen star range of over 
200 hardware and software products 
is backed up by a complete service - 
from consultancy to after sales. 

Consultancy has been the 
cornerstone of Keen Computers' 
success. They will correctly identify a 
user's problems and requirements; then design, develop 
and commission a system which exactly fits the bill. 

Software capability has an important role to play in 
providing cost-effective solutions. 
And this capability has enabled Keen 
Computers to assemble many of the 
software packages in the Keenstar 
range - as well as providing custom- 
built software, as required. 





In addition to staff training, 
Keen Computers organise seminars - 
topmanagement-sothatthey can I 
fully appreciate a system's potential 1 
and derive maximum benefit from " 

Purchase and leasing terms " 
made available over 5 years through a ' 
leading finance company - are sup- 
ported by full maintenance service, 
Special short-term hire facilities are also available for 
customers who want to appraise equipment or test soft- 
ware and systems before com miting themselves. 
Trouble-free operation and prolonged life for Keen 
Computers' installations can be safe- 
guarded with cost-effective 
maintenance agreements. 

Microcover Guarantee is that 
extra bonus for all Miracle/Onyx 
systems - providing delivery 
installation, commissioning and 
90-day on-site parts and labour 
warranty in the quoted price. 




Keen W 
Computer} 



5b trie Poultry 

Nottingham NG12HW 
Tel: 0602 583254 
x: 37297 (keenco) 

iPlease send me details and prices on: 

iliracle/Corvus Peripherals (please slate) 

J lOllv. Ca030 'iCrnl'i r-jtrtis 

| ns-100DAQDlemicro5 

■ □ Ambassador VDU 
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ENQUIRIES FROM OEMs, DEALERS AND 
OVERSEAS WELCOME 



Pm.ltry,NottinghamNG12HW. ■ 
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I personal computer. 



Now available for the ZX80... 
New 16K-BYTE RAM pack 




s add-on memory. Only £49.95. 

iew I6K-BVTE RAM pack is a 
te module designed to provide 
dyourSinclaitZXBO-wilh 

programs-oras a pe'! 

(Yel il can cost as little as half th 

competitive add-on memory foi 



long before you 
software ----- 
keep an e 



the pi 












mple.: 

show people what your ZX BO can do 
With 16K-BYTES of RAM. they could be 
talking to you' compute' for hours! 
O r you can store a mass of data - 

perhaps in a Fairly simple program-such 
as a name and address Hst.oratelephonE 
directory. 

And by linking a number of separate 
programs together into one giant, but 
modular, program, you can achieve the 
same ettect as loading several programs 



perhaps I 

The RAM pack simply plugs into the 
existing eipansion port on the rear of the 
ZX80. No wires, no soldering. It's a matter 
ofsecondsandyou don't need another 
power supply. You can only add one RAM 
pack to your ZX 80- but with 16K-BYTE5 

Demand for the ZX80 exceeds all other 
personal computers put together! So use 
the coupon to order today for the earliest 

possible delivery. All orders will be ■ 
despatched in strict rotation. We'll 
acknowledge each order by return, and 

* llyouexactlywhenyoufZXaOwi"' 









i mediately, ai 
your money will be refunded at once. 

Again, of course, you may return your 
ZXBOas received within 14 days for a full 
refund. We want yau to be satisfied 
beyond alldoubt-andwehave no doubt 
that you will be. 
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Science of Cambridge Ltd. 



S?J 



SUN 



NOW THE INTEGRAL SYSTEM WITH PERFORMANCE, QUALITY, 

EXPANDABILITY AND RELIABILITY: ESSENTIAL FOR A BUSINESS 

SYSTEM 





ABC 26:- 2.3M BYTES ON DUAL 
8 INCH FLOPPY DISKS 



LOOK AT THESE STANDARD Ai FEATURES, INCLUDED IN THE PRICE 
SOFTWARE 



■ Basic Interpreter/Compiler 
' Z30 Assembler 

" Edit (and morel 



HARDWARE 



• 64K Byles Ram 

" Real-Time Clock (interval timer] 

* Green Screen 

' Separate Keyboard 

' Security Lock 

■ Hard Disk available 

' Multi User Hard Disk Available so 



■ Separate Screen Buffer 

■ IEEE 488 Interface Bus 

■ Large Graphics Set 

■ 2 Full RS232 Ports 

• 16 Separate User Definable Keys 

* DMA for Hard Disk al 



Ai Electronics ABC 24 £3350 Ai Electronics ABC 26 £4750 



OPTIOHAL SOFTWARE 



* CP/M 


£150 


* Sales Ledger 


£200 


■ Purchase Ledger 


£200 


" Nominal Ledger 


£200 


■ Stock Control 


£200 


* Wages/Salaries 


£200 


* Above Integrated Packages 


£800 


* Wordstar and Mailmerge 


£350 


* ISR Database 


£400 



AND LICENSING AGREEMENTS 



DOCUMENTATION 



ALL PRICES EXCLUDE VAT 



SUN Computing Services Ltd 

138 Chalmers Way 

North Feltham Trading Estate 

Feltham 

Middlesex 

Tel: 01 751 5044 TWX 8954428 

SUNCOM 6 
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'''?:'■' WILKES-PCA DATA SUPPLIES LTD. 

■■■";- BRITISHSTEEL 

PLANNING AND 



permanent adhesive. BB (ICL LPS14I 
PLANNING RESEARCH CORPORATION 



.' l". ....', ■, ., , ' ^pw-nch PROGRAMMERS 

-ede '►■ l j'.-t par WORDSMITHS UNIVERSITY OF CHICAGO 

nng lac.IV crrmrjtor r ,:al.a-ion. ca- wor:C>S'.!>:hS oomcicic nrc-n-r.- sorv.es , /r,;iift^ rv or CHICAGO seminars DATA 

b.mrj. maintenance programming ana tor computer people, handing s,sr,-n -..j PROCESSING OPERATIONS MANAGE- 

running ot a computer for an organisation" Irorn ■.;■■ i r-q pi-,v.js-.v.i:y i--| ii i-;i-.=:i-:.. MEl-.T ;_._.■ .j;-r P,ii-.:an Hotel Feb 23-35. 

BB (DEC. PRIME) through typesetting and artwon" io Ihe final igai Led By Allan F Roahllch; and MINI- 
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POINTON VORK program/product iiocumervaliaV Alto ;, B last Lea ay George R T'.mble 



CMG COMPUTER MANAGEMENT 
.r re.i-har.dlT.g applications GROUP LTD. 

CMG COMPUTER MANAGEMENT GROUP 



Exhibitions, Courses, s^mp**™* 

Events totJB : rv 

-^^^^^^ ^— ^^ ^^^m, COMMODORE 



.,,_ „.i&C -OR 3EG -JNLRS 
RTZ COMPUTER SERVICES LTD. BRITISH INSTITUTE OF MANAGEMENT =,,,, - D 19B1 ADVANCED PROGRAM- 
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:.-... -■ -'-■ _=-"■? Dublin Organised 




atloti, Input/output interlacing and interrupt 
GRAMMERS. ENGINEERS 
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COMPUTING FOR NATIONAL 
DEVELOPMENT 

COMPUTING FOR NATIONAL DEVELOP- 

Countnes Specialist Group and sponsored 
Dy the Depl. of Inoustry and IBI Borne Pur- 
pose is to 'Support snaring of technology 
between nations ... by bring.ng together 


INF 




MSS COMPUTER AND BUSINESS CON- 
SULTANCY LTD. 

/■J COMPUTEF AND BUSINESS CON- 

"iJrm = , rcbrij;ir^.ii""L:' J de b'ANAGING COM- 
PUTER' STAFF 2-4l BASIC SYSTEMS 
ANA! Y5IS AND DESIGN 2 -6; BASIC FOR- 
TRAN. 3-6. SS. MB. SS 
NCC 

NCC COBOL VIDEO TRAINING PACKAGE 
"win neip computer managers overcome the 
Blaff shortage by trammg their own COBOL 


J 81 

! STCunarn lnle-n.it, onal- Hole lu 13 


March, 1981 -Should appeal 10 poiicy mak- 


-.-.r-T-.-i! ,-,:■ II ,■■.,..]! --.-I- 

ciamied It, U 1 11 'Fir- b.ligns Lid SB. MS 
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rAfiASiis S3 mb, sa 


sludem :hi. :u q-. rcadr.g ;1 ,-n associated e»- 
-irnsr-s £3925 p .,■:- VAI In. addition. NCC 
win nc providing I raining cou-ses in COBOL 

Feller Lane. PROGRAMMERS (COBOL) 

SOFT 81 

SOFT '81 series ol European software e<- 


govemmenl officials, economists and 

COUCH MEAD 

COUCHMEAD COMPUTE RM ARK ETS '81 

gOW 17-19 W.TO-1 'Jfil. N-nrlr 'Afe. Ne,v 


LONDON CHAMBER OF COMMERCE 
AND INDUSTRY 

LONDON CHAMBER OF CQMMEFICl -■■-■ 
K>,«™. repeal of practical semma 
;.-i iould wl ['■ ..fjii-j;:, wonri pfinr f.- - 
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March-S April; London. West Centre Hoiel. 
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'.■■■- ' rtber information ring 01- 
SYSTEMS RELIABILITY LTD. 


DESIGN CENTRE 


■.■ators 2J Feb. «'. 69 Cannon SI 
London. E.C4N . 5.A.B. E23 pi'..:- vs. lo 
-nr-mbc?-:,. MO ■■■:,- ■«..■... wi-. Wt-lJiWL 
(WORD PROCESSING! 




EUROPE SOFTWARE 1981 


MELROSE FILM PRODUCTIONS 

MELROSE FILM PRODUCTIONS VIDEO 
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MICRO COMPUTER CENTRE 


Literature 


CELDIS 

COP'S new 4flnarje slrck US! "when will 


HOTEL - CATERING INDUSTRY TRAIN- 
ING BOARD 

HOTEL & CATERING INDUSTRY -RAINING 

i'.QApr, i-r;w -'"; fHor.'-.F "-: r^-" 

■■:-.■.:.■■■■■.:■■:■■;,:,- e.h.bH.G-i Me 
tropole Hoiel Nanona E.h.bior Csnirr- 


W^i:^ 


'■ -„.',,. ... ■■ w^ ^Wel 


Blrm.ngham. 10-11 March 1981 Concen- 

relreshmenls E50. HOTEL AND CATERING 
ICS PUBLISHING COMPANY (UK) LTD. 

/CS PUBLISHING COMPANY IIJKi 1 TD 
courses. COMPUTER AIDED DEi S'-. AND 
MANUFACTURING (CADCAM) Hoys! 
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Guide to n 
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PROS. ETC- 
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soil ware reu 
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BRAND NEWs 
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We're making you 
an offer so good 
that you'll ask: 

Where's the catch?, 



There isn't one, so read on 




Our special offer to you is: take out a subscription to either 
Computer Age or Business Computing and we'll send 
you FREE our tape: 
'COMPUTERS FOR THE BUSINESSMAN' worth £9 

THE TAPE: The biggest obstacle to using a computer in business is the 

uncertainty and confusion surrounding the subject. 

'Computers For the Businessman' goes a long way to giving you a 

concrete appreciation of the subject. 

I! will help you to talk intelligently to a salesman, and enable you to 

set down your own requirements distinctly and rationally. 

Once you do that, implementation is easy by comparison. 

'Computers For The Businessman' is the learning tape you can listen to 

at home, driving to work, or in the office. If computing had a Godfather, 

he would say, "This is an offer you cannot refuse." 



Unique in concept-the home computer that grows as you do! 

The Acorn Atom 






Special features include 

* FULL SIZED 
KEYBOARD 

* ASSEMBLER 
AND BASIC 

* TOP DUALITY 
MOULDED CASE 

* HIGH 
RESOLUTION 
COLOUR 
GRAPHICS* 




(Please senc me thefollowingitems; 


To: Aram Computer Ltd., 4a Market Hill, CAMBRIDGE CB2 3NJ 




w+y ™** 


1 enclose cheque- postal order fur f 
Plea se debit my Access/ BorclaycardNa. 


,,,. ; ,. r/H| || riH,;,,,,, >.«,,■,.„„ 
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Video Genie 

BRITAINS' BEST BUY "^sSfc/ * 

IN PERSONAL COMPUTERS? " 




Why shop 
around... 



..for all your 
computer 
supplies? 



O-TeK System s Lea /ffi^ 



/1ll\MI.B.E 

Suppliers to Britain's Computer Industry 



An APL Microcomputer really makes 
most sense of all! „,„>„„,„,„,„ 



APL Superbrain Complete System 

£1895 APL Mnemonics 
C2295 True APL Characters 

Support: 

* 90 day warranty on all equipment 

Full hardware and software maintenance 

APL conversion service from most standard langL 

On -Site consultancy 

APL training courses on advanced APL and APL te 

(in- house or off-site I 




MAPLE 8" 

DUAL FLOPPY 

SYSTEM from £2950 

Rental and Leasing Terms Available 



APL Applications Software 



Tel: (0244)46024 
.l/tfii or write 

MM A P Ltd 

M *mrmm* Freepost 

Mjiiiiittfi Chester CH3 5Y2 




Interpreter 


(ii| the line number, stored in two-byte 




bers in the range to 65535); 




(iii) the actual source text of the line, 






in the available memory, but he should 






(iv) a zero bvle to indicate the end of the 








It is clear why parts (if), and (iv) must 








address :''.L|ui'f- M'lin' comment, 


Source Program Storage 


Whilst it is possible lo do without link 
addresses entirely, they are of great util- 


Once it has been decided where in 


memorv the source program is to reside, 




the precise lormal used lor storage must 


siluation occurs when a new ur amended 


he deiermined. The format chosen 


line of texl is tvped in. as tiie editor must 


should simplify both editing and in- 




terpretation of the source text as far ,15 is 


when it is desired to list the program 


consistent with the sparing use of 


slarLmr; Imm .; npi'citirci line number. 



nencing with the keyword LIST can 



and in other cases from a specified line 
number. The routine for executing a LIST 

3tatementdependir. !; onlhe res,,!',, ol.se- mEmoTy Without link addresses to'chain' thelhu 

mantic analysis is illustrated inFij?iire4. The ^eihod employed in PET BASIC of te.t t^elhei i: would be necessary 1 

This pattern of lexical, syntactical, and and MTC PILOT is to store the text in scan ,„'.' of the stored lusl until the desire 

spersed with) routines r,i porlnrm [lie always starling from the same location. An additional reason for the inclusio 

specified actions in diflcrcut cases, is tvp- The entrv tor each line contains: ol link addresses is their extreme nsefu 

ical ni the way :n which direct mode com- :i; a two bvle. 'link address' which gives ne.ss lo the interpreter when [lie prograi 
mands are implemented in thi" 






JlMdil. 



used for various different purpos 

When programming in hij 

languages, variable storage is de: 



The uses (or which memory space w 
be required W'hen the interpreter edil. 
system is being used can be divided ini 




Interpreter 



with further in the section en interpreter 

A further technique In the storage of 

source test should he mentioned. Some of lli '"' evorvr.hing will fit li,(;ethi 
interpreters, such as I 'HI BASIC, use -in- The nc-M thine, is to pel the tacil 

(rking. of 

the editor performs .-.[i .uiiilvsis of e.ieli way ul emoriue, Iho tc-M In be listeo. ac 

nrv. This technique cm -a. e ,,,n-,i,;cr.iMc hire-s of the .■dilu,- ]" 1 1 , ■ -enciiil stmrture a 

1 e a key- "■ these routines has bei 
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program 
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progra. 
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sent. 


cnlially. is 



single byte. Tokens ; 



This 



s with the problem ol 
some detail the interpre 



In tl 



ual code for thr implementation soft- fart, the process for dealing wi 

vails for, accept- and analvses inp-, 
rom the kevhoard The eorrcel operaimi 
it this section i, essential lo the iur.clion 



in,,,,,,,,, st,.,i„, sS"";j , »St , ;S™ : ;;""; 

We have already remarked that the ed- P°' nte ' 'hen advances through the te 
simplified form of interpreter. In hv '.'- V. Ln ''"■ ' h '~ progression can be t. 



Having completed this section, 
useful to include in the code 'dur 
routines (with 'no operation' or 'r< 



»o,jueuce ol , 
lhan with a s 

xlion we disc. 



Dnin 


for ,..ic]i ol th,- roquiml 
this will help in gaining s 


acuities. MTC I'll Of iiv.erproior is 
me idea ure S. 


shown in Fig- 
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2S£»»™m£E, 
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^=?H 








C END ) 










rhe structure of the MTC PIL 


OT Interpreter 





cxlent on the parlmilar lan^se heine, 
implemented, and (hey will occur to the 

dividual commands ,11111 Hie structure ol" 



1.1 sequence and tor fl,i sfiiiLp whether 
■ was successful. 

pies of interpreter constriction, we s 



Programming 



FORTH 



Gil Filbey 



E 



A 

FORTH 

Commentary 



This locales the rightmost digit from 

'.:.:■■:-:. mv ™W fl! a the end of the word TRY. To locate it 

absolutely on the page you could write 

s puts out all digits. TRY CR (for carriage return) but te is 

he number on Hi ' . n "1, i r ilii-i I ""'^^ ■ i: ' ,J ' ;:K,: " ll1 pmihuit i>. on the line 



vvn.it g..e~ on luTe is as louows: tne 
double iil.!ii1vl- is simply put on top of 
the stack. It is easier fo see wh.it is going 


in terms of the abov 
word is D. R defined a 


on if you work in hexadecimal numbers 


-. P.P. sR SHOP OUEP. Ot 


since carryoul From low to high ivord oc- 


R5 0IJEP - SPBCES TIPZ 


curs when the low word passes FFFF 




HEX. and the sign of the number in 




signed arithmetic will occur when the 


The actual number 


hie.h word £w- p.i-,1 soOO HEX. 


must be put on the s 


DABS is a word which returns the ab- 


before invoking D.Raa 






ber. FFFFFFFF. DABS will leave a zero on 




the lop of the stack and a one in second 




place: i.e. the double number 1; whilst 


To use the absolute f 
in 10. 


SWAP OVER DABS leaves the double 


number 1 in top and second place and 


the number FFFF in third place. SICN in 




example 4 gels this number and if, as 




above, it is more than 8000 it assigns a 




negative sign to the print out, 




Since the format of these numbers is 




handled from Hie rightmost digit it is easy 


IF you should wish to 



FORTH 



Ifvou don't lite Ihe O'k which .ipnc.i 
after even' entrv, end up the Jelmili, 
with QUI! -ind vol. won't yet .1. 



of alternatives, [n [he wav I would use, 
you fin.1 define the required actions in 
each of Ihe alternatives. Presented with 
1231 1234. 1234.11 or 1234.011. 'CORRECT 



The form ol this selection 



When you type a number at the key- 
board (he position ol" the decimal point i- 
temrwr.irilv slored in ,i location labelled 
DPI,, If there is no decimal prunl ihe var- 
iable DPI. holds ■ I . We could then define 



lam sure you will find the arl 
rjuebook' Informative and use 
good example of the power ol 



referring to the last definition 









12 


™ 


SnLkTtSS 


13 








most diirii- 


■1" HOI [1 p 


!' 


n lh... ch.ii- 
ritlen '"AS- 
on # SCR 


CASE 

is a 11 1 

will lak. 

1 will 

CASE: 1 

he delin 


IP will select 

■i accordion J - 
2 or 3 on the 

care of tb.it. 

eave the defit 

use Edward 


to whether there 
Lack, DPI ... 1 - 

Hon of the word 
For anyone who 
Murra; - article 


Computer Ago can sell 

your product best 

Phone 

Vanessa Blackburn Kiddle 


M:\v, 1 . 


.inline, selet 




CASE: is ,i 
h creates a 


lorev-n liiei 
one) the wo, 
d alternate!) 


(CORRECT may 

s in 14. 


01-928 6394 
for full advertising details 
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Programming FORTH Edward J. Murray 



A 

FORTH 

Chequebook 

Program 



Description of Chequebook 

In analysing the FORTH screens, 
start at the fop (screen pbj and iv.u 
Way down (top-down design). 



Ql i-HCK IK in.ii.ilh uumIJ .mtamati rally 8.1 



y Dr Martin Beet in Is- When looking 

-heqiieLook Program"). theprograr " '" 



is might tie e\pvte 

.. Dr Beer must a conventional language FORTH k 

as well as totally ex 



.■i .'.nluili.i!! Li 



romotion of sible. Therefor, 

ding io 



scription pcrtorms 
Dr Beer's. Rather 

activity of FORTH 



the CHBQUEBOtaC program is easily 
written, it is nut necessarily desirable. 
In FORTH, CHEQUEBOOK could be 

from disk - simply by stating its name: 
CHEQUEBOOK. In addition, CHEQUE- 
BOOK could have been defined in 
FORTH as: 

til LOAD EL">- BY CHEQUEBOOK 
and LOADED-BV could be defined as: 



c CHr.Ql.'FBOOK at the 1 



necesra] If during mi- rime I write a 




numteXan I':-':'. ■.'■! .'ne'e 




cheque or receive .: pjvmrr: I cur Id up- 
















: 1 ,..;:- i ' :! i"l'& 




Kinl'mi-^lvin-.l, 




the" program to esdt as the PASCAL*^ 




D+':ZTl"'^ZnX U bL- 


're: Iston 


si.iildneH. \V,r does n have to. 








In the same vein, unless 1 want it. It is 




ftES^SSS&Si: 










D, I, R, S, and 'any key', as in the PAS- 




Tin. screen defines single an 




CAL) to determine what 1 am doing. I 




precision variables. II i,iti th 




just do it, and everything is updated in 














lg UAI.- 


When lookingalthe screens of this ver- 








sion iM thnuijih. %>. the main intcradive 








verbs used are: INITIAI.BAI A.NCb, SAL- 


Sc 


een 80 is there for those of 




ARY, bTOPORDF.R. (. llf : QL"E, CREDIT, 






opera- 


INTEREST, and SUMMARIZE. Of 




Screen 87 is a sample 




course, any other verb in FORTH, either 


whir- 








load from a screen. The fact that 
on this screen is 'compiled' is 


"ormaL 


Lst^P'V £ 1 \'\ 


to* 


^eX.^^'.mpXu? 


Ie'"eeu! 


Sales Ta\ and ! ...ml In Mil,- I lie cheque 








as weU as debit my account, 1 can say: 


jusi 


mcepl seems -.trance loth, 
remember thai FORTH i 


totluy 


123.46 +4% ZDUP S. 








CHEQUE 


87 


OAl.lpruducc (he sample 


arintout 




displaying screen 87 and the sun 


maty. 



would 

me a definite point from which I could 
later FORGET when CHEQUbHOOK is 
no longer required (i.e. FORGET CHE- 
QLLIIOOkj. After FORCETIing CHE- 
QUEBOOK, the previous inis win lake i±>,«, aud 4* io it, on- 
CHEQUEBOOK is again available plicate it and Ihen print the value (so 1 EnhatlcemeotS lor Chequebook 

hcren%roblemaVDfBee™.NameK^['e debit my !l^!'u:'| l '',\e' '..'"hnul n' "v'n^'u' "^..^\ *°f j^vLile'^nTdlX ^ 

vtouVrXnce! 5 nVoKm™h^pre™us ddn|.7nVidniumy!Vpn-.C 1 !,uX del'nl'd FORTH " t,wt me " li 8 ht >y lp55 than 
value can be sated on a screen, in a very my own verb +4%, which does pretty 



Consider using an input sequence as 

123.4b CHEQUE lib, D.-1TED 1 October 

1980, 

TO E ] MURRAY, FOR Computer 

Programs 
The (here italicized) words (CHRQUf:, 
DATED, TO, and FORI are defined in 
higli level EUR IH using Hie inherent vir- 
tual memory of FORTH. 1 can then ni ' 
only keep track of the balance, 
search [lie d.il.i b.i -.l 1 according 
ever criteria [ desire. 

Other examples might be: 
1000 SALARY FOR MARCH 
300 SALARY FOR WIFE'S SALARY FOR 

1.01.13 CREDIT FOR RETURNED MER- 
CHANDISE, DOITED 3 MAY 
12.13 INTEREST FOR BONDS 



FORTH 



FOR appea 



. Jill rh.MU 



jJJUMiie.i,]! 
April of .- ■■ 



a certain partv, determine which chequi 
.tic Mill i.u I- landing. ,ind so forth. . . 



ateo All interactively 



Postscripl 

For this example, I used an APPLE run- 
ning Cap'n Software's VI 7. This version, 
as well as all versions based on the FIG 
(FORTH inlerest Group) model are more 
consistent and certainly more powerful 
than the APPLESOFT version written by 



iKUJUt-hv FORTH. Inc. 




Operating Systems 



Ornnix & Onix 



Eric Foxley 



Unix on Microcomputers 



InCCURCIR.l, every edi 
opv (it llli' file, and leave 



?. Precautions to keep a 

stbe taken by tlw usei 
or the edit command «il 
procedure in UNIX). 





he characters b 


ng typed has 








Es 


dler. Thlsjnovi 

command nam 


!HS 




















aled, the 


directory cntrv 


will be the en- 


iTvpted i 










tTvptkm L>t h - 


e; li-.lt- mjv he able Ilj ■.•■ 


the I'THTvpled 














using tin 


same encryprio 












ivide iipplit.il 





about 25D pounds, to 
the full Bell FDP11 cor 
$30,01)0. 



.-.dv.ml.igc. 






>ought licence rights ^^^~^^"^^^^^^^^~ The tl ocu menu tin n distributed is the 

e from Bell Labors OlTHlIX & OllIX »"«i«d Bell manual, including ,11 the 

^^^mi^^^^^^^^^^^h tenure- ,'l lull :i\^lcm which are nol 

>n 7. The system is otherwise. can be frustraiing. Perhan* the tidying 

identical to tfie UNIX Tl ■ 



Vl ' v - |t " 1 r ■ 1 * in ''"<- ^ ■"•"»■ |,DI>i N - [| i general, it is the onlv full and accurate which Dr Tim Keen of Keen I ompuh 

th.v. *im, there is hltle k> say about it. definition of ivh.it the exact itui,ti,.n ,.H and his innrv men. ivill undertake. 

since it lolkms the lealure- described in the command is. The docur, 

the previous article very closelv. It is real- "login" merely tells vou tha 

ly a nutn-sTwd system! gin g i n , but docs not give ai 

From the author'- initial use tit the svs- all the accounting functions 






pear at present t 


be two drawbacks; the 


serious a problem 


or those who already 


and Compote Axstetec! [njtruction I he 


lack of system s 




own a Bell licence 


or UNIX, and there- 






nds. 


fore know in some 


detail the function of 


line tuition programs tor UNIX, and sev- 


The licences to 


PDP11 UNIX, whether 
duearinnal rate, include 


each part of the sys 
people could imp 




users. These facilities illustrate perfectly 


the full system a 


id its source code. 






the advantage nf standard Bell UNIX! 




ws that the availability 






The power of the ZSOQO compared with 




has two uses. The first 


since" undoubtedly 




a 7M\ becomes obvious when the soft- 


ailor e the™sTem 


to suit particular needs 


vantages of UNIX 


o^ailor 5 ure's^stern IC to 


ware is being hammered. The system can 

be bought in four- or eight-user versions. 






whatever he'requi 


■es of it. It is under- 


with a ten or eighteen megabyte Winch- 


S^L^w^'t 


,• stfcSs 1.1 -I-- 1 \;\ 


stood that Keen C 


mputers are looking 


ester disc, and s|2 kbytes of memory, all 






for licencing the sys- 


in a table-top bos. The cost, including 










UNIX and C, is in the fifteen thousand 


of (!) our friendly 




The second draw 


back is that, for mar- 
system is unbundled. 


pounds bracket, ■ 


into operation 
which involved 


space rationing scheme 
n our PDP11 UNIX, 


and even the C corr 




• Dr Eric Foxley is SflJfW LlV.'hi,.-. M„tl,emntki 






omputerfo.onepar- 


ii'rsrh/ a: Natiinglmm, 


the "login" coma 


c the disc usage for the 


licular application, 
use the whole sys 


nd does not want to 
em. It was however 
one who, bv habit. 


U„ t „.■,■(,■. „,,„;<; OMMX la: Equinox, tel: 01 7.J9 


subtree under ar 


v specified directory m 


tends to use all of 


he standard system, 


, ..:- r> : c " ■' 
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The best 
connected L 
printers in town! 



The Printronix range of dot matrix printers can be 
interlaced directly to these systems -Burroaghs 
TC500, Datapoint 1100. 2200. 5500 & 6600, IBM 
2780/3780, 3270, NCR 8200, IliM 3284. 3286 & 
3288, Series l.Sysl.-u: 34 and System 38. Also any 
other system which will accept Centronics, Data 
Products, HS232 or current loop interface, 

A pretty impressive list of connexions, 

Printronix printers are extremely versatile They 
can hold up to 448 characters simultaneously- that's 
five I'ounis of characters -and they will print 
anything within a 9x9 matrix, including joined or 
continuous characters. 

So Arabic and Farsi, for example, present no 
problems. 

The Printronix range includes Ihree printers 
operating at speeds up to 150, 300 and 600 Ipm 
respectively. The 9 x 9 matrix results in superb print 



quality. Double hcighl characters are standard and 
there is a very wide range of special characters. 6 or 8 

i;.:. . :■..■: : !ii ': :■ I. .';_ - Mil ■ l-i ■ ■l::' ■:-\: 

All printers employ a simple moving shuttle prinl 
mechanismwhn.ii redtrcesthe number of moving 
parts and increases ivliahililv. Al! three printers can 
reproduce bar codes and special OCR characters: 
labels and a variety i j! Ingos and symbols can be 
produced to any si/.e Plot mode produces high 
quality plotting in up to seven copies. 

Nearly al! the above features can be combined in 
any machine to meet yourcxact requirements. 

Contact us and we'll arrange lo demonstrate the 
best connected printers in 



progmo limited 






Information Science 



Knowledge Engineering 



Rob Coe 



EXPERT SYSTEMS 



An exaiiiig- »mn fruiitier. new-: of which 
n iiist Ivgimiinv, io come through to the 
general render. 



E: 



Conventional programs are divided 
in'.'/ code and data Oe 1 1 -, i ■ aided program 
and the data on which it operates). In a 
FORTRAN program, for example, the 
computer ij first ltd cade nn the program 
and then data. But the expert si'stem sim- 
ply has a body of knowledge and an 'in- 
enirinc'. According to Quintan, 
engine 'strikes sparks' with- 






. can then be fed information on likely 
lies and it guesses where is the safest 
lace to drill. Knowledge, in this in- 
ranee, would include statements like: 
>oroua rocks increase the likelihood of 
lineral B', or 'porous rocks and glacia- 
on means the likelihood of mineral C. 
hese "results" are grossly over- 
mplifled. 
Although Gaschnig admits that PROS- 



rroRh 



on the 



Special focus 

In general, it 



One tool that has been put forward on 
. number oi occasion,, as a possible sol- 
jlion to the dilemma, is the expert sys- 



tors to diagnose bacteriological 'infei 
tions. Communicating in ordinary 
English, it can explain its own conclu- 
sions and is able io modify and add to its 
store of knowledge through interaction 
Willi humans. A variation of MYCIN is 
E-MYCIN. which is the original stripped 



I'rubahlv tik- best known of expert sys- 
tems is PROSPECTOR: and John Gas- 
chnig from SRI (Stanford Research 
Institute) in California, one of the early 
workers on PROSPECTOR, explained 
some of its features at a recent conference 

Gaschnig explained that PROSPEC- 
IOR was designed to help in the explo- 



I try t 



eady f< 



rage r 



applic. 



from Europe to take on "these 
systems and flesh them out as they wish. 
One of the oldest, and .irguablv still 
the best of experts, is DENDRAL, which 
is used lor recognising molecular spectra. 
DENDRAL takes the results of a mass 
spectrograph and is able to ascertain 



1. Such 






process can be followed through on a 

and there is no' element of chance. 
The same cannot be said of the expert 

system with it- heuristic methods. It em- 
it contains redundancy; there may be 
more than one wa\ in which the progj.un 



siderable body of human expertise 
tapped, • the problem is not amena 

When PROSPECTOR makes a p 
the resulting drilling is very expe: 



is Ihe belief ot oiie.iiith.ur 



Produclivily 



li'will suggests that, contrary to wh; 
it people believe, the productivity s: 



Knowledge Engineering 

it their designers might like. Probabl 
.kdliuri.nl sector. Hi course, their .ippl 
.hroiipnin:! our society, and lliis include 



n the 



- CA! pro 



s the hur 



il CAi pre 






rig of the Atlantic. Many workers in Al are agr 
le know- thal a report bv Sir Jiimrs l.iglitlull to 
systems Science Research Council in 1573, ■ 





,;, ■„-.-,. ■ ir / i l ''- | _^- | ■ ^'■■".■'runt.'t'll'.:! 


AI research in this coun 


ty. Liphihill w 














and a" lot Df'SRC (Scienc 


> Research Con 


rains that, "Problem -solving is a large 




cil] funds were disconu 
Particularly hit was tr- 






'contrary to what most 


e Machine Intel 
essor Donald M 




people believe, the 


a reflection of the abi 
Mi chic that he has bee 


Edinburgh. It 




productivity associated 


'able to contjni 




with modern offices is in 


his work and, indeed. 


ead the world 




fact decreasing 


He has suggested i 




^ ". ,. '. ' ,''». t woike^has rTfind 


"In my research." says O'Shea, "the 


above). He reverse- th 






aim was W> find a way to express leaching 


m DENDRALand. bv 






strategies so that it would be possible to 


T:T--" [ X< 2ta« . ■ 




';"! '^-?"Si°ai51E 


citic hvputl-,;.,-.. .ibotii abe-ii.uiv, . ■ 




,".' . ■ ';",' 


the person's age. But knowledge-based 


ry out experiments to lest the* | 






systems- .ire ideally geared to these sort 


potheses and amend the teach injt 






of searches and, judging from the results 


strategy accordingly." 


performance. 




ot tlieir application? in medicine and ge- 


His own program has been written in 






ology, thev should definitely bring useful 


LISP and run Interactively on the TAU- 




ms out from t 




RUS timesharing system on a CDC 6600/ 






Adoption of expert systems will also 


6400 at the University of Texas. Students 


plications. Recently he 






using the program were aged between 13 


with British Petroleum 






and 15 years and all of them were exper- 


svstems to diagnose ta 




various reason*, the Ir.idilinnal desk will 


iencing difficulties with mathematics. 


rigs. When an oil rjg d 




be replaced with a VDU workstation and 


He claims that, despite the fact that 


resulting down-time ca 






none of the students could cope with 


fttrm per dav. Called 








system to be used will 




mix iv-icms are becoming obsolete. In the 


tor, afterwards 74% discovered all the 


ware similar to the DEC PDPll'34, w 


nol loo distant future, each office worker 


coefficients rules while on-line, and could 


4dK bytes of memory. 






solve fairlv difficult problems after com- 


Developments like th 




equipped with its own bit map display 


pleting the lesson. He also reports that 


to predict that expert 




with a resolution of 1,000 X 1,000. He 


most of the students enjoyed using the 










computers, particularl 


if the latter a 


producing one page per second and hard 


' One need no! travel to the realms of 


equiped with PASCAL compilers, 


disk storage of 300 Mbytes. Archival 
long-term storage will he achieved on 


of using this approach in business. The 

teacher-pupil interface is one that can be 


whole range of proble 


ii. uii.ippi.-acl 


line up for solving. 












focused on business applications as much 


instance, a salesman trying to convince 


. Ml Cffl .s .i fmoot ci- 


?«<" /ournsffs*. 



WHAT QUALITY OF JUDGEMENT 
DO THESE COMPANIES SHARE? 



api. limited iiemtco 

ah computer management hi yden i 
anglia computer centre hi-tech i 



RARCELLOS 

BEAM OITICE EQUIPMENT 

BRITLSH INSTITDTEOF 

MANAGEMENT 

BUSINESS & LEISURE 

MICROCOM PITERS 

BYTE SHOP COMPUTERLAND 



CADDIS COMPUTER SYSTEMS 

CENTR4JLEX 

CENTRONICS 

CI.ENLO COMPILING systems 

CODIFIED COMPUTER SYSTEMS 

COMART 

COMMODORE 

COMPLTERAMA 

CONSERVE 

CRANFIELD SCHOOL OF 

MANAGEMENT 

CREATIVE COMP1 TING 

ORG BLSINESS MACHINES 
DATRON MICRO CENTRE 
DISTRICT COMPUTING 



EAC1T 

CEMSOET (AERCO-CEM80FT) 
GKVEKE ELECTRONICS 
GRAMMA WINTER 
GREAT NORTHERN COMPUTE 

SERVICES 



IVI'i-.U.ICI NT ARTEFACTS 

INTERAM 

INTERFACE COMPONENTS 

INTERFACE SOFTWARE 

INTEX DATAGOC 



I.H ELECTRONICS 
LTT ELECTRONICS 
LANDSI.I R SOFTVl IRE 
LOGIC BOX 
LOCITFK 
LOGVIA 

MAP COMPUTERS 
MEDIA 5 
METRO TECH 
MICRO BYTE 
MICRO CENTRE 
MICRO COMPUTATION 
MICRO CONTROL 
MICRO MARKET 
MICROCOMPUTER 



il'l'l IC\ 



DNS 



MICROBYTE 

M1CRODATA 

MICROLOGIC 

MICROPEOPLE 

MICRO-PRINT 

MICROSOUVE 

MICHOSTYLE 



NVSCOM IM KUNA'IIONAL 
NATIONAL MICHOPROCESSOU A: 
ELECTRONICS CENTRE 
NEWBURY LABOR V! DRIES 
NORTH AMBER 

PERIPHERAL VISION 
PERSONAL COMPUTERS 
PETSOFT 
PRAGMA 

0- ILK SYSTEMS 

RESEARCH MACHINES 
RIVER FAY SYSTEM \\ OR KS 
ROHAN I OMPITIM, 

s. r. commercial Systems 

SEMEL 

SIGMA TECHNICAL PRESS 

SIMON COMPUTERS 

SCIENCE 01 CAMBRIDGE 

SINTROM EEEt I HONK'S 

STAGE ONE SOFTtt \KE 

sun i"i 

8UN COMPI ll\l. SERVICES 

SUPERSOIT 

SYSTEMS PUS 

SYCOM COMPUTER SYSTEMS 

ENGINEERS 

TV JOHNSON 
3D 

tangerine 
iranmvi 

\ideo vector dynamics 

willis complteh si pplies 

XITAN 
ZILOG 



ii keeping up wiih the a 



Make ihc righi 
rrJeph 
■ 6394, 



Wvertfcwf. Uepa, 



Product Overview 



Boris Sedacca 



hie electromechanical pen pi oiler 
lias been around lor over 20 years 
with few Fundamental changes 
Tom a switch to direct current servo 



Intelligent 
Scribes 



i US-bi 



on fur Information Processing (10 
sits or the graphics committees 

Jrilish Standards Institution (BS()ar 



manager at Perkins Engines 
the use of computer graphic 
a greater rate than the use c 



plotters but is essentially a 

turnkey graphics system company with 

:0L'K "installations." 

Prices range from ataul £75,000 fca i 
starter system to !251U».M fully loaded 
I he systems are based on Distal Equip 
nienl" (DEC) PDPll.G-l minicomputer: 
driving Cakomp. Versatcc or Applicon'! 
own plotters. 

Both Applicon pen plotters, the ACS 
A? 51 and 53, are of the flatbed type, bu 

worlds first L-L.l.-.ur ink jet plotter. Tin 



from a print head ronta 
i nary colour ink-jets. 

The AP 51 features 
liquid ink, felt dp or \ 
point pens with optional k 



■.! group .■ 



raphics, 

rowrh I': 



I annual inghead. 



the European n 
design (CAD). 

Walman said: "One of the problems we 
face in Europe is that, apart from Benson, 
most of the equipment manufactured in 
the US suffers from what I call "the dollar 
mark-up", which means that the manu- 
facturer uses the dollar figure and puis a 



J= 53 features interchange 
plotter and photoplolter draftin 
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Specialist applications software to meet your needs. 




Characterised by cost effectiveness and ease 

of use. 

MICKIE® 

The automatic questionnaire and reporting 

system. 

Autotext 

The complete word processor. 

RMS 

The versatile data base management system. 

Dental management 

Comprehensive integrated package. 

Patient register 

The key to practice information. 

Prescribing 

Repeat prescriptions and analysis. 

Dispensing 

Drug labels and stock control. 

Bu s i ness a pp I i cations 

:, purchase and nominal ledgers, invoicing, 






and payroll. 



Abies informatics computer systems for general 
practitioners, dentists and veterinary surgeons. 



Applications 



Patrick Dixon 



A Medical Monitor 



rhc trouble with medicine today is 
that there is too much of it; every 
tfir brings new discoveries, about 



It is in this health-conscious (if not hy- 
pochondriac.) atmosphere that the family 
doctor has to work. The average doctor 
has the responsibility, from birth to 
grave, for 2500 patients. He is expected 
to care for them with unbounded devo- 
tion - always kind, always available; arid 

his career; a single lawsuit could face him 
with a bill for £500,1100 - enough to rum 
any doctor sick. 

Consider that a high percentage of his 
workload consists of routine sick notes, 
chronic emotional problems, repeat pre- 
scriptions, the reassuring of patients, and 
you may indeed wonder how he man- 
Worse, the payments a doctor receives 
are verv complex, some relating to single 
acts such as titling a contraceptive device. 
Each item must be recorded and an in- 
voice raised. No wonder that a doctor 
may spend an entire weekend every 
month doing the accounts. 

It is not surprising, then, to read of a 
woman ivilh hic.h. blood pressure, who 
failed to altcn-." ...._■■■ . >.- 
and more drugs, whose case was not fol- 
lowed up and who, after a severe stroke, 
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Computer 

Services 



* Academic games and educational simulations for teachers and industrial trainers 

* Business software for the catering and light engineering industries 

* Correspondence courses and video packages in microcomputer programming 

and techniques 

* Database and systems sotware development for micro/mainframe networks and 

personal computers 
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would you know if you had dropped a ' 5 "' 

few cards? Now we do not have cards ,,, ,„' , ,!, n ^ ,„ . , , 

pute-r files because of new generations of who entered i;cm- l.i .i.u.i. cvi- 

dala, or because of back-up copies. The h.ip. l-v kiiih rci. n nee codes 

controls are the same but the question is '■> In -ensiiiw ,i,c>s. like payroll, j 

different: how do vou know vou have h ' lrci '"'VV nurtwin n.t -:,,-,„h- 

sclc-cted the cirmf (tV to process? ■■':'"' fli'i>ii!« should !■■»■ H'-'l 'or 

on the file, but also about (he possibility ' ,.m'iiiilin'r'is."ui-L- ' L pp " 1 '" 

or even the probability lh.it 5001c of the 4. .-W-rirary ,>i Uiyui 

items get miss-posted. Who posted this II should h- nude as ditticuk .is possible for 

should il have gone? ' -"'r : .- -' i\ln 11 .1 .■,.lr :, nr.,,1,,1 ,,.!,■ 

Witii computers working so fast, these ' ''."'' ' '''"" 






:) I reactions L-iiteii.'d individually 



New Computer Users Start Here 

he:"" 



ness Desk venture it ,nd(\|u :'.i Iv ii 
the other pai ' 
ys lo look at 

The rules are: 



Paxton Computers Lid 

Pa\ton opers'e from S 
Huntine.don [0480) : 
and Keith Flell who 



■d with the tola) [il 'he c 



.5785. The three 
wn, Careth Jones 
re all e*-lCL sys- 



is that they dr not hnveVi rasl indusi, 
empire behind them providing fin .in 
The good new? is that these men . 
committed to the snares? of the aimjw 
nod there is no impe'sonnl financier 
pull [he plug out without regari 



- list 



is that, ii 



items nr 2500 transactions. 

Al the top end the [MS oDHIi with ttiree 
double-sidi'd 8" flopp.es takes 3000 ac- 
counts, 4500 stock items, and 3500 

Bem.c written in CIS COBOL, the sys- 
tem i? cip.ihle of bi-ii-i; re-compiled li> ,■»,■[( 
titl'JT CIS COBOL supported system, for 
ovimplc Cromemco C3 or Z2H, PDP-11. 
or BASF. This would he done by PaMon 



nrk nee 



olved 



^"ininill"' 


Review 


can be amended before !h 


lesiiwi.^.nd 


speciallv fur Ihe company. Other reports 


dclined before delivery. Ou 




are designed to be on plain paper. 




■nee tu Ilk- 


Scope of the System 




The bald list of facilities quoted above 


Slock Accounting deals iv 








he software 


ymr particular list of requirements. Pa\- 


suppliers, rhere is a reporl < 








1 Ihe output 






p:'_-:Ti riled 


still being extended. When one of my 


turnover statistics shmvin; 




clients looked at Business Desk recently, 








suppliers are logged, and 








n print the 




Sides ledger is balance f 



customer name and address, etc. Or per- Onto 1 entry can assign 
sunalised stationery can be ordered if required, and prints 


n acknowledge- 


25 "•" '. BE 5 ESSL™'"* 


- i ' ~- 




— - ~ " ~ 


,- --,- 



otrol accounts. Or. this las! iW 
omised thai these will be ver 
the format 1 have specified ,il : 
It is an integrated system. But 
r proper control. \o postings; 
iil Ihe complete batch is keye 
lanced and the user has had , 
get it perfectly right. Then, ■ 



will be .51.1 items: in which case, particu- 
larly on the slower 5" floppies, it takes 
quite a long time. As [he salesman says. 



seem-.; very good. They s< 

vide il very elcgae.lk' m < 
d package deal. 



complete sign 
cuss with you 
charge you a 


oil I should warn w di, 
vour p.niii ular needs and 
mall fee. After all - some- 
y for my professional in- 


Deilers 

r.-nl.n. Lumpu 
Z13785 

U:u:no. O.mp 

An^lizi M-.n.-v. 


ter. SyMtems Ltd. Tel: 01- 
;r Serv!,-,., Ltd Tel: Hitch- 


st-— 
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John Maclean 



THAT FIRST COMPUTER 

Evaluating suppliers' proposals 



n the cost ol vour system you will 


- multiplviiii wsirh 




score by its weight- 








- totalling all the 


Thus if any proposal is well in 


weighted scores. 


of this figure, it could be discarded 


This procesure is known as the 


outset since it does not satisfy a 


'weighted ranking by levels', it is, in es- 


criterion. Also, any excessively 


sence, very straightforward, but it should 


proposal should be viewed with 


provide a quantitative assessment of all 




lilt- proposals and also induate "here 


creased significantly in the last few 




still the computer suppliers have 


done badly. 


been noted for their cavalier 




thropy. 


Evaluation Parameters 


list on the question of cost, also 




lat it is essential to consider nil the 




nts of costs - both those of acqul- 


which you regard as important in your 






5 of tl 









.crease the temptation to pick 
ire and decide quickly on the 
t. Hence, there is a need for 



system. Although necessary, it may not deci6 

be easy, since suppliers may well provide 1o c( 

their costs in differing ways, and so you , nu5 

mav have difficulty comp.irmjx like with • nfl i 

tike WhL-l'ii.'r ur nol the system software , j. LJ1ll . ri i] ieatures. In each ol If 

cost is included in th,' hardware ui»t, is j> ones you can then lisl the mam 

a common example of the differing na- For L . v ; lmp |,.. i n Hardware vou 

hire of cost proposals. ^ CPU (central processing unit 

VDUs, printer and expansion. 



How not to evaluate 

As an example, consider three 
ing proposals from suppliers A, B and C. 
Supplier A is proposing a system ls „ 

which has fairly sophisticated software 

h-- proposed sv-tem However, the Softwar 
VDUs [Visual Display Units) put forward 

bv supplier A are interior to thorn 1 of sup- frainini 

supplier C has proposed VDL's which are hnplem 
K far the hes-t of the three, hut unfnrtu- Installs! 
naiely supplier t's printer is- slower than R„ n nin 



is usually accepted ; 
calc over which to a: 
with a significant in 
longer period may 1 
A brief list of the 






nable 



Itnongh. 



if these feal 
want to consider ,i further !™'k.te.'f so 
that DISCS mav be split into ACCESS 
TIME and CAPACITY, Repeating this 
process for each feature in each of the 






: of all the ft 

1 there will be the 
at level 2 the mair 



taking unnecessa 

longing the eiera 
irill yml'iihhi °e 



■s vou 
;vu)s Tin 



Is of e' 



is unlikely that 
a logical decision will ever be reached. 
Indeed, you could go round in circles and 
end up by choosing simply the cheapest, 
or the smallest - or even the nicest look- 
ing' surelv no basis on which to select a 
system. Thus a formal evaluation pro- 
cedure should be employed which will 
account for all the factors and features 
that will contribute to the decision; and 
it should, at the same time, reflect the 



ty section of a computer system 
II be an important feature, if not 
St important. However, although 
iv not have set a specific upper 



in the list. 

An extract from the overall li 
look like the following: 



need to decide 



have been analysed in some detail. fins 
analysis involves the formal prot 

the following steps: 






cation of the parametcrs/fe; 
rig a weigh bng to each pat 
h proposal - scoring each pai 



the 



special I 






s the suppliers' offerings. 
The allocation ol weights starts at the 
highest level, i.e. HARDWARE, SOFT- 
WARE and SUITORT. At this level 100?; 
is divided between the three to reflect 



is the 



.•i,-hi> 



""= ponjinc, inus mi- w,'ii;lil 

hi' haruvvarf: - w? . softwa.^. - 

40%, SUPPORT, etc. - 20%. You then 
take each of these in turn and divide 
1(10% between the features in the cat- 
egory. Far example, CPU - 75% , DISCI 
- 30%, VDUs - Wi . PRINTER 20 ! S . Then 
for each feature you divide 100% between 
iIh' clem,-nls in that feature, e.g. within 
DISCS: CAPACITY - 611'T-, ACCFSS 
TIME -40%. 

To calculate the actual weight for each 
element you simply multiply up the pcr- 
.enla^es '.hroiiflii .,.i,|-. level". Thus DISC 
CAP.ACin would have a weight of MK; 
\ 30'; (DISCS) . 407; (HAKDW-Wi = 
7.2. To ensure that this has been done 
lorrcctly, all the final weight* should acid 



e the supplier: 



Tutorial 



'you should still be 


inc. h 7i",. V " ■'"■'■ 


looking to the supplier to 




satisfy you on all 




outstanding points before 


small files may be used and the fiinl rig 


any final decision. ' 


may be only summary.) 
The element of 'gut feeling' could cover 

such aspects as the supplier's profession- 


One of the simplest ways of taking full 








system. Since vou will be working closely 


by dividing ihe score by the cost in 


with the chosen supplier, those factors 


LI .OCOa (where the cost i5 the tola] over 




say, 5 years), This will mean that vou 


ner has emerged so far. 






tin- evaluation, vou will also have a list 


of questions that vou wish to put to your 


and proceed to trie linal stage of acquiring 



flCRCO 



GCmSOFT 



APPLE SUPERBRAIN 

VIDEO GENIE 

MIDAS ANADEX 

o Gemsoft major in systems for small S 



Aerco-Gemsoft Computer Services, 

27, Chobham Road, 

Woking, 

Surrey GU21 1JD 

Telephone: Woking (04862) 22881 



The Key to the 
One 5top Shop for 
Computer Supplies! 




* THIS MONTH'S SPECIALS * * 

t Statement. Invoices E35.00 per then 
Jiskette Head Clean ; ig Kits CI 9.50 



car* computer 
/ervlce/ 



Business and Industry 



Activities 



British Institute 
■ of Management 



Grants And Consultancy 



Ehere are many reasons why a 
puters are considered a diffu 
subject A number of these reasi 
■ to do with the type of public itv a 
ters received when thev were firs! 



the effect of encouraging managers In 

puters. But all of that 'electronic brain' 

foday we know better than to be intim- 
idated bv dumb electronics - or do we? 
It seems not! Despite the considerable 
efforts of the Department of Industry to 

British manufacturing industry their use 
has not spread as quickly as one would 
have imagi "'•-!■ fhtis the Department oi 



-■.n.i-, v. 'in i !'■■■ -I-,;:.-: . '.I.i .!«■ i ■ i 
croe Ice Ironies in new or enhanced prod- 
ucts, or a study which investigated Ihe 

chinerv. But under this scheme money 
was not available to look jl data process- 
ing leasibility related to production. This 
has recently been changed. 

'Packages for in voicing 

and Stock Control always 

seem to require 

customising. ' 



Xemm.il 
Slock Ac 
difficull I 



less than £10.000; installed. 

Packages for Invoicing and Slock Con- 
trol always seem lu require customising. 
Machine Scheduling .ind Cost bstimaliug 



.uiuttH.lUH!. 



orthw 



5m of the consultant's fees, up to a max- 
imum of £1000, tu pay lor a Feasibility 
study which will investigate a wider 
range of applications than the very nar- 



looking at a budget in excess of £30,000 

installed. There are a number ol excellent 
systems houses who can help you. Ls this 
approach justified: That is the question 
that a short study of two to three days 
could help vou decide. 
. Why go "to consultants' because con- 



PIS] If^ luTiW 



3rd Study Tour USA. 



Microprocessors 
in Action 

Advanced Information Technology 



The new application areas still have to 


ook impartially over the whole range of 


oe related to improving the production 




function. It will only be by usage that we 


iscossod with von, a detailed mvesti- 


will see how Warren Springe mlerpiets 


ation with a small number of suppliers 


the new rules. In addibon to the 50% 


ecomes realistic ■ 






licenced whereby a short consultancy 
visit will be paid for bv the Department 
of Industrv. The grant for the short con- 


[bimj mr?i 


sent cost of consultancy, this could 


Getting to grips 


the client, followed up by a fairly cursorv 


with 


So what do these two new develop- 


Mini and 


ments really mean? In a sense they are 
like the classic story of good news and 


Micro-Computers 














man Lil.-urtu ring industrv still needs this 












stories about, it is surprising that govem- 


Micro cnraputersTre used to explain 






industry to take advantage of the new 


Darticipanis in writing their own 


technology- 








only conclude thai ■.umpulciphohia is in 












amount of encouragement for managers 




tu muve into the computer age. 
To be completely specific; whal could 


Management House, Parker Street, 














and Sales Statistics. Purchase Ledger. 





Computer Education Lynoa King Taylor 

g:;f:r r - overskill M \ M 

E5H=— AND Ws~Mt 
7ir~^2 SHORTFALL Wff^T^ 



l ■!'.■. 'r.in-, in - L rs 



andthecen ders lor the n 



IHHhbHOI D-WSC sp„„s 



iployers themselves to offer basi t train- i he National Computing Centre (NCC) courses. 

". ' ; ■"' " ,| ';7'"- 1 _, .-.dru.jii-,!.-,- the ^h^-ir.L- ,-.,, h,nallol lW flu. M<i<L vr 

A^orJuij; to John Hunt ..I the MSI. . M b <_ which paxs the tec. ,mc. an allow- part of an £li mil 

! mam reason for the short,.-,-, lie, mtli ,,„,..■ to the -.Uio'ciil.. which (fm:n Sep- PUTER OCCUPATIONS' 

iplojers. as they do not Ir.un ih,-ir L v i,.,,,!,, Hffll I, Ue per ™t. 1 he NCC Plia^d over thro, 

ifi B manpower, preterm,; to "buy-in local education .Hhnorttic, :,:i.r the Msr ],::„„. ,-,il-.',.-,..-; 

-vn, nce-d computer skills rathe, Ihnr, asslit .,ti.d,-nls n. find jots .,1 tii,. end ..I -tand.,,-,:-. , ,\\: ,n 

c: basic reaming In llns accelerating then 42- Heck- sandwich course The MSC oiler 

irkcl mai>_, employer, cannot -.re theit , 1 IKtbHOI.Ir .-iidcm- -pend .li.uul ,S grant support r. 

'- Of thete ti-week course ,n college; grammmg tor in 

■61, on what is known as Weeits, to shortf 



'JOINT COM- 



Computer Education 



r,:<\ COMPUTb-'K OCCU- 



these average £120 
Most of the com] 

TOPS e*tended; s 





on poaching computer 




nut lakini; .iciy r^LVPM 


II pii>^pn'Cl^. ,ind -lim^ lo 




rv and comiiiene with 


snifii^t'LJ il. liki. 3 the sh 


c rek'VAiillv irjiiu'il. Run 


sixties, the) price the 



Write off your Computer 
Supplies problem now. 




Digital Cassettes 



Disk 3 Tape Storage 
Magnetic Tape 
Cartridges 
Ribbons 

Continuous Stationery 
Filing Systems 
Fire Resistant 

Cabinets 
Disk packs 



Please send me vour latest catalogue. 



WILLIS 

Computer Supplies 

for people who know better 



INCOMPLETE 
RECORDS ACCOUNTING 

tm 
with a PET COMPUTER 




MICRO COMPUTATION 

B Station Parade, 

Soulhgate. London N14 ! telephone: 1)1-862 51 



See how solid our backing is. 




Each back issue costs 60p 

(including postage and packing) 

Write to: Computer Age 

4 Valentine Place London S.E.1. 



DON'T MISS OUT ON THE 

ComputerA ge 



1 endow a cneque/nostal ordo- for £?20 (Please 
make payable to Computer Age Limited, 4 Vdten 
tine Place, London. S.E. 1.) 
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d. South B tc I !en ha .11 Ho 11 



Compulsive reading 
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(Name ind 
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Ten thuu 


and 


recu 





n up the volume cunlrol 



„ u , n Perfect piesenlability 



VI GOLFBALL PP.INTE 
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SPECIAL INTERFACE OFFER 
NASCOM 2 WITH 16K RAM BOARD 
BUILT E345.KIT E295 1 + iz p&p + vat) 



SOFTWARE ON TAPE 

BASIC Programmers Aid E13 + VAT 
BKBASICE15+VAT ZEAP2£30- 



SHARP MZ-80K + Peripherals 

il Serial Board E99.W + VAT 
MZ80FD (twin lloppies 2D8K) EB7S + S5 P8P 
MZ80P3 Printer E4Z5 + E5 Pip + VAT 
MZ80 |; Interface £99+ E2 P&P + VAT 
CP/M2.2E200 + VAT 

SPECIAL INTERFACE OFFER^ 1 
48KMZ-8GK System £4fiQ 

INTERFACE COMPONENTS LTD 

AKFIELD CORNER, SYCAMORE ROAD, AMERSHAM, RUCKS HP6 6SU 

TELEPHONE: 02403 22307. TELEX 837788 
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Comart'sCP 100 Communicator is ihfjriywBnlisr 

iigned, Briiish made Microcomputer from 
Comart. It is the resuttoiacarefully conceived 
development programme. ItexploltsComan'stirsi 
haod experience ot the Briiish compuier market, 
and their growing strength as a manufacturer. 

CP100 Is the first of a new generation of 
flexible, expandable micros specifically 
developed to suit British operating < 
~ ; ~~"in requirements. 



conceal the power 
wide ranging 
peripheral support, and simple after sales care. 

your future options open. It's ready for Prestel, 

asynchronous, and synchronous operation. II has 
expandable memory capability and yet it's price 
competitive as a stand-alone sysLem with its 
CP/M ™ operating system, and support 
software. 

Find out more about Communicator today. 



comart 



NORTH STAR BUSINESS SYSTEM 



WORD-PROCESSING 

STOCK CONTROL 

INVOICING 

SALES & PURCHASE LEDGER 

ETC. ETC. 




EX-STOCK 



PROVEN RELIABILITY 
1 YEAR GUARANTEE 



1 Word Processing System 

■■■ RAM. 2 D D drives) 




. . V... ■ '•. .. ■ : ■■■■:■■ :■■■■■■ ■■ 

INVENTORY System 

i/iih: .... s: ■ 
,'.!.: g all cab es 


i f 170.00 
....+ E 300.00 


Mini-floppy Timesharing System 

lh4KRAM 

Package 




Hard Disk Timesharing System 

■ iiy drives) 

ihflKRAM 

■ 1 -.I.-.-. JueSliars. 


+ f 880.00 






PI EASE WRITE OR PHONE FOR LA TEST PRODUCT CATALOGUE 



P/M Ml:; 
■ I ■■rDEALEU 

an g li a computer centr 

;:jtservices 

C-jri V.ir'iil CO LTD 
m ■ I :■: fD 



THE HARDCORE 

OTE'i MliiKOSyS-ifcWSi/v'l 

,'"■■■' ['■ intVci 

KliS WMI'UTER SERVICES"' 
... . . : ..■ , ■::.■-:.■: 

K3S COMPUTER SERVICES 

I in TE1 L I t- 

KBSCOMPUfER 

lovedIn computer 

MICRCi'FACILITIESLTf; 
MICROS YS LTD. 

MJtJROTEr; ICOMPLJTI 

' MS 

SAPPMIRE SYSTEMS """""' 
SPOt'cOM^uiEHSySTEM 
.m>, lllrMMMl .. ■ 

•ir.v 1 1- I ■!.-,■■.. ...:■■■ . 

T n N T i.lS Ml C R 6 BY 5T £ M s" 

video vector" 
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THE KC NETKIT 

AN ACTIVE INTELLIGENT INTERFACE 
FOR EASY PET COMMUNICATION. 



The Kingston NETKIT, a British designed and 
developed product is more than an interface, it is a 
hardware/firmware package that dramatically widens 
the scope of the PET: 

• The Netkit consists ot interlace hardware and 2k of 
machine code. 

• Permits high speed exchange of programs and 
data between a PET and any other RS232 interface 
(up to 4800 Baud), 

• Allows the PET to be linked to a wide range of fast 
and slow printers, time sharing systems etc. 

• Transforms the PET into a smart or dumb terminal, 
allowing the PET to be externally controlled for all 
functions 



< Easy to use, no complicated machine code for 

input. 
i Gives full character conversion. Useful in 

programming and in driving re mote devices such a; 

paper tape punches for creating high speed telex ot 

NC machine tape. 
' Share processing and programming. 
I ReadsASCIIfilesintoPETbasic. 
i Gives ten new SERIAL BASIC commands, 
i Easy to install inside the PET. Installation 

instructions and detailed operating manual 

included, 
i 1 2 months parts and labour guarantee. 




Your Local Distributor is:- 



KinGSTDIIi 

Ideas and products to extend 
your system inexpensively. 

Kingston Computers Limited. Electricity Buildings, 
Filey, North Yorkshire Y0149PJ. 
Telephone: (0723) 514141 Telex: 52642. 



TECHNICAL 

SPECIFICATION/ 

APPLICATION 



The NETKIT is lifted into a low profile steel case which sils 
on the memory expansion and is connected to ROM 
memory through any of the ROM sockets. The top of the 
case is slotted lo give access lo a memory expansion bus. 
Contact with the outside world is via a 25 pin lemale D 
connector, which clips into the memory expansion port No 
external power supply is required. 

1 . DOES THE NETKIT MAKE DEMANDS ON RAM 
SPACE? 

If ROM socket 'A' is used then no RAM memory is required, 
otherwise 1 ,8K of RAM will be called lor, however, the 
economy of SERIAL BASIC commands will quickly repay 
the RAM memojy. 

The unit can be installed within five minutes. The detailed 
operafing manual includes an extensive section on the 
design and assembly of cables However cables can be 
supplied. 

2. NETKIT SETS NEW STANDARDS IN POWER AND 
ECONOMY 

The NETKIT with its many features allows applications as 
diverse ay ■■::■ feeing to data and task 

sharing, with NETKIT's SERIAL BASIC being an easy to 
use true high level language. 

3. ON LINE CHARACTER CONVERSION 
One feature in the NETKIT is 'on line' conversion of 
characters. A seven and eight bit conversion table is 
included in the NETKIT's software, both of which may be 
quickly converted by the user to meet his particular needs. 
Useful in representing PET's eight bit set on, or to, a seven 
bit device. Consider what happens when a program 
involving CHRS (17] cursorup. and CHR$(145] cursor 
down, is LISTed to an intelligent printer Both will appear to 
the device as CHRS (17) but worse CHRS (17) is DC1, 
remote enable. The outcome varies from buffer memory 
clearance to spurious printing. The NETKIT provides a 
sophisticated answer with its ILIST command allowing 
direct conversion to self apparent equivalents: (n)orth, 
(S)outh etc. 

4. LINE TERMINATION 

Control of line termination and carriage return is important 
on for example a printer lacking an auto linefeed. The 
presentation of 'overrun sickness', dropped or garbled 
characters is caused by either a phnter with a slow head 
return and limited buffer or the processor re-organising its 
memory, normally remedied by reducing the baud rate, 
whereas all lhat is necessary is the addition of 1 nuls to 
each typical 80 Byte string. Furthermore, there is often only 
"ie program in a suite which may have sufficient PRINT 



5. THE NETKIT AS A BI-DIRECTIONAL RS232(U24) 
INTERFACE 

The EIA RS232 standard is regularly abused, providing little 
more than minimal control. By contrast, the NETKIT's lines 1 
through 8 and 20, namely GND, TXD, RXD, CTS, DSR, 
DCD, DTR, are independently implemented and may beset 
as required to provide sensitive data control. 
The normal IEEE Bus makes the CBM PET into a listener 
rather than a talker with bi-directional communication at a 
maximum of 600 Baud used with tedious GET looping. 
Since the NETKIT bypasses the IEEE Bus these limitations 
are overcome and bi-directional communications with 
speeds as high as 4800 Baud, are passible. Furthermore 
the NETKIT offers a wide range of asynchronous speed 
options, from 50 to 19,300 Baud directly selected at any 
time. Additionally, the programmable ACIA can operate 
synchronously with an external clock. 
The NETKIT offers a wide range of character protocol 
option, with data words from 5 to 8 bits, stop and parity bit, 
being keyboard selectable Parity checking in the PET/ 
RS232 interfacing is normally difficult to achieve. The 
NETKIT remedies this by offering an optional failure 
indicator CHRS (166). graphic grey which can be used to 
highlight validation. 

6. WHAT IS ACTIVE INTERFACING? 

The NETKIT'sSERIAL BASIC commands !ON and 'CLOSE 
allows a programmer to double his processing power with a 
second PETT without totally rewriting his suite of programs 
or buying new peripherals, by using the keyboard to pass 
over SERIAL and STANDARD BASIC commands, i.e. by 
writing a short break in subroutine, which first requests the 
second machine to stop what it is doing, acknowledge 
receipt of the interrupt and waii for further instructions. Once 
fhe acknowledgement is received virtually any command 
sequence can Be transmitted, including a request for 
relaying back of information. Finally, when the business is 
completed, the second unit is set back into its program, by 
simply IPRINTing a CONT to it. 
The PET cannot identity the source ol any instructions, 
fherelore any device capable of transmitting BASIC like 
strings will serve. Thusanything from a keyboard printer to a 
mainframe can take over temporary or permanent external 
control ofaPET. 

7. PROGRAM TRANSFER TO AND FROM THE PET 

The new SERIAL BASIC commands, IUST, ILOAD and 
!READ. allows programs to be transferred to and from 
external devices and at the same time provide a usetul tool 
in rapid 'tailored' program assembly by MERGING 
prefabricated modules into an existing framework, e.g. ihe 
program is LISTed as an ASCII file, then ILOADED into a 
buffer area in the receiving PET immediately behind any 
existing program and finally IREAD from the buffer and 
MERGED with the currenl file. 

Not only PET to PET transfer is possible, as virtually any 
device capable of issuing an ASCII LI STing will LOAD e.g. 
from paper tape, cassette, disc, a terminal or even a 
modem. 

8. THE PET AS A TERMINAL 

A PET fitted with a NETKIT can be called into terminalmode 
at any time, using the IOPEN command, with four optional 
statuses, namely half or full duplex, with or without acursor. 

Hall duplex with cursor gives currenl entry echoed directly 
on the terminal screen with next point of entry, defined by the 



settings between programs. The NETKIT's capability to add 
up to 127 nuls automatically to strings is invaluable, since it 
can often virtually double the system's work capacity by 
running at a high Baud rate. 



" upgraded with a NETKIT and, to this end, we 
provide as much information as we are able in our manua 
assist the user with these and other applications, such a! 
linking to MAIN FRAMES etc. 



